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Abstract 

This study focuses on the job competency of oncologists in Shanghai and develops a 

competency model that reflects the specific characteristics of oncology practice. Through 

literature review, expert interviews, and textual analysis, six key dimensions are identified: 

knowledge and skills, physician–patient communication, scientific innovation, ethics and law, 

team collaboration, and digital and intelligent healthcare. Based on these dimensions, a 

structured scale is developed, and 398 valid questionnaires are collected. Empirical analyses 

are conducted using Stata and SPSS. The findings indicate that the model demonstrates robust 

reliability and validity. Among the six dimensions, knowledge and skills, physician–patient 

communication, team collaboration, and digital and intelligent healthcare significantly and 

positively predict performance. Although scientific innovation and ethics and law do not exhibit 

direct effects on performance, they display moderating effects in interaction analyses. This 

suggests that these dimensions substantially influence the pathways through which other 

competencies are exercised in complex clinical settings. Hence, this study enriches the structure 

of job competency of oncologists. 

 

Keywords: Oncologists; Job competency; Competency model; Job performance  

JEL: I118; J24 
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Resumo 

Este estudo centra-se na análise das competências profissionais dos médicos oncologistas 

em Xangai e desenvolve um modelo de competências que reflete as características específicas 

da prática oncológica. Através da revisão da literatura, entrevistas com especialistas e análise 

textual, foram identificadas seis dimensões-chave: conhecimentos e aptidões, comunicação 

médico-doente, inovação científica, ética e legislação, colaboração em equipa, e saúde digital e 

inteligente. Com base nestas dimensões, foi desenvolvida uma escala estruturada, tendo sido 

recolhidos 398 questionários válidos. As análises empíricas foram realizadas com recurso aos 

softwares Stata e SPSS. Os resultados indicam que o modelo apresenta uma fiabilidade e 

validade robustas. Entre as seis dimensões, os conhecimentos e aptidões, a comunicação 

médico-doente, a colaboração em equipa e a saúde digital e inteligente revelam-se preditores 

positivos e significativos do desempenho profissional. Embora a inovação científica e a ética e 

legislação não apresentem efeitos diretos sobre o desempenho, evidenciam efeitos moderadores 

nas análises de interação. Tal sugere que estas dimensões influenciam de forma substancial os 

caminhos através dos quais outras competências se manifestam em contextos clínicos 

complexos. Assim, o presente estudo contribui para o enriquecimento da estrutura de 

competências profissionais dos médicos oncologistas. 

 

Palavras-chave: Médicos oncologistas; Competências profissionais; Modelo de competências; 

Desempenho profissional 

JEL: I118; J24 
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摘 要 

本研究聚焦“上海肿瘤医师岗位胜任力”，构建并检验具有肿瘤专科特征的胜任力

模型。通过文献综述、专家访谈与文本分析，识别出知识技能、医患沟通、科研创新、

伦理法律、团队协作与数智医疗六大维度。在此基础上，设计量表并回收有效问卷398

份，采用Stata与SPSS进行实证检验。研究结果表明：该模型具有良好信效度，其中知识

技能、医患沟通、团队协作与数智医疗四个维度显著正向预测绩效；科研创新与伦理法

律虽无直接影响，但在交互分析中呈现调节效应，表明其在复杂医疗情境中显著影响其

他能力发挥路径，丰富了肿瘤医师胜任力的结构内涵。 

 

关键词：肿瘤医师；岗位胜任力；胜任力模型；工作绩效 

JEL: I118；J24 
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Chapter 1: Introduction 

1.1 Research background 

1.1.1 Standardized residency training in China and abroad 

1.1.1.1 Models of medical talent development in Europe and North America 

The historical development of medical education systems in Europe and North America spans 

a long trajectory, which has profoundly shaped the structure of medical training in these regions 

and provides valuable models and insights for the advancement of medical education worldwide. 

Most countries today adopt a three-tiered structure for medical education, consisting of 

undergraduate education, postgraduate training, and continuing professional development. The 

U.S. medical education system follows this general framework. In the late 19th and early 20th 

centuries, particularly during the relatively unregulated 19th century, the medical education 

system in the United States was highly fragmented and inconsistent. Many medical schools at 

the time were privately operated by physicians and lacked standardized academic requirements 

and qualified faculty, resulting in wide disparities in educational quality. Instruction in these 

schools often occurred during physicians’ spare time, with little emphasis on systematic 

learning, no unified curriculum, and no rigorous assessment of students’ mastery of medical 

knowledge. It was not until 1910 that Abraham Flexner (Flexner, 1910), an American educator, 

published his landmark report Medical Education in the United States and Canada, which 

critically examined the prevailing conditions of medical education and proposed 

comprehensive reforms. In the report, Flexner highlights severe deficiencies in educational 

quality, particularly the overreliance on didactic teaching and the neglect of clinical training 

and research competence. He advocates for an integrated approach that emphasizes both basic 

biomedical sciences and hands-on clinical internships, aiming to prepare physicians capable of 

managing increasingly complex disease presentations. Flexner’s report catalyzed sweeping 

reforms in American medical education and has served as a global reference for system-wide 

improvements, particularly in the domains of clinical training and the standardization of 

educational quality. Following the publication of the Flexner Report, medical education in the 

United States gradually became standardized, and the contemporary "4+4" model emerged. 

This model comprises two primary components: an undergraduate phase and the Doctor of 
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Medicine (M.D.) program. The undergraduate phase does not confer a clinical medical degree. 

Pre-medical students may pursue any major, but they are required to complete prerequisite 

courses in the biomedical sciences, such as biology and chemistry, before taking the Medical 

College Admission Test (MCAT) for entry into medical school. This undergraduate phase 

typically lasts four years, after which students progress to the M.D. program. The M.D. program 

usually spans another four years. The first two years focus primarily on foundational medical 

sciences, such as biomedical sciences, pharmacology, and pathology, while the final two years 

emphasize clinical rotations across various specialties, including internal medicine, surgery, 

obstetrics and gynecology, pediatrics, and psychiatry. Some medical schools require students to 

gain clinical exposure from the first year, enabling early patient contact and fostering skills in 

clinical reasoning and communication. During medical school, students are required to take the 

United States Medical Licensing Examination (USMLE). The USMLE consists of three steps: 

Step 1, Step 2, and Step 3. Step 2 is further divided into Clinical Knowledge (CK) and Clinical 

Skills (CS). Steps 1 and 2 are typically completed during medical school, while Step 3 is 

undertaken during the residency program. Step 1 assesses knowledge of basic medical sciences; 

Step 2 evaluates clinical practice and medical decision-making abilities; and Step 3 serves as 

the final assessment of whether a candidate is qualified to practice independently. 

Upon completion of the Doctor of Medicine (M.D.) degree, medical graduates are required 

to undertake a minimum of three years of residency training. Residency training constitutes a 

critical component of postgraduate medical education in the United States and represents a 

pivotal phase in a physician’s professional development. This stage equips trainees with 

comprehensive clinical knowledge and practical skills through structured rotations and hands-

on experience. Residency is typically structured into three postgraduate years, with training 

content progressively advancing each year. First-year residents, often referred to as interns, 

focus primarily on inpatient care and routine clinical management. They rotate through hospital 

wards during on-call shifts and participate in surgical or outpatient rotations during non-call 

hours. This stage emphasizes the cultivation of systematic clinical thinking and diagnostic 

reasoning, often under intense time constraints. Second-year residents take on greater clinical 

autonomy. In addition to managing hospitalized patients, they conduct in-hospital consultations, 

assist in surgical procedures, and progressively engage in more complex clinical responsibilities. 

By the third year, some residents may be appointed as chief residents. In this role, they assume 

expanded responsibilities for surgical scheduling, patient care coordination, and peer instruction, 

while also initiating involvement in advanced medical management and academic research 

activities. 
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Upon completion of residency training, those aspiring to become specialists must undertake 

further subspecialty fellowship training aligned with their chosen discipline. Fellowship 

programs generally span three to eight years, depending on the specific field of specialization. 

For instance, internal medicine typically requires three years, neurology five years, and 

neurosurgery seven to eight years of training. In addition to intensive clinical training, 

fellowship programs emphasize research productivity. Trainees are expected to participate in 

scientific research and contribute to scholarly publications. This phase is often more demanding 

than residency, as fellows must balance clinical duties with laboratory research and academic 

writing. Upon completing fellowship training, physicians are awarded the title of attending 

physician, which confers full clinical privileges to practice independently within hospital 

settings. Attending status represents the highest clinical designation within the hospital 

hierarchy, encompassing broad authority over surgical procedures, clinical consultations, and 

patient management. To ensure lifelong learning and ongoing competence, the United States 

implements a recertification system for board-certified specialists. Certification from 

professional boards is typically valid for six to ten years, during which physicians undergo 

periodic assessments and continuing education requirement to maintain active status. 

The standardization of medical education in the United States can be traced back to 1889, 

when Johns Hopkins Hospital pioneered the country’s first structured residency training 

program under the leadership of renowned surgeon William Osler. This initiative marked a 

pivotal transition from classroom-based teaching to clinical education grounded in hospital-

based, patient-centered care. In the following decades, however, residency training in the 

United States remained largely decentralized and inconsistent. The quality of training varied 

significantly depending on the individual institution or department, exhibiting clear features of 

non-standardization and heterogeneity (Ludmerer, 1999). To address this issue, the American 

Medical Association (AMA) began drafting and releasing the first set of guidelines for 

residency training sites in 1928, aiming to establish norms across institutions, faculty 

qualifications, curricula, and assessment systems. Meanwhile, from the 1920s to the 1940s, 

various medical specialties gradually established independent boards to certify specialists. One 

of the earliest examples is the American Board of Ophthalmology, founded in 1924. In 1933, 

the American Board of Medical Specialties (ABMS) was officially established to coordinate 

and oversee the certification processes of individual specialty boards. The ABMS focuses 

primarily on determining whether individual physicians meet the professional qualifications 

required for specialty practice. However, it did not yet impose a unified oversight system for 

residency programs themselves, such as curricular structure, rotation arrangements, or teaching 
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quality. 

In an effort to strengthen oversight of the training process, the Liaison Committee on 

Graduate Medical Education (LCGME) was established in 1972, signaling a shift from 

fragmented specialty board governance toward more coordinated regulation. The LCGME was 

tasked with harmonizing the standards and implementation procedures across specialties. Yet, 

owing to its consultative nature and limited authority, the LCGME fell short of unifying training 

models and quality benchmarks. It was not until 1981, with the founding of the Accreditation 

Council for Graduate Medical Education (ACGME), that the residency system entered a new 

era of standardized governance. The ACGME was granted full authority to define national 

standards, conduct accreditation reviews, and monitor the quality of all residency training 

programs across the country. This move marked the first time that postgraduate medical 

education in the United States was governed by a system that is coordinated, mandatory, and 

objectively assessable (Nasca et al., 2012). 

In its subsequent development, the ACGME continuously refined its evaluation system. In 

2001, the ACGME introduced and implemented a training and evaluation framework based on 

six core competencies: Medical Knowledge, Patient Care, Professionalism, Interpersonal and 

Communication Skills, Practice-Based Learning and Improvement, and Systems-Based 

Practice (Swing, 2007). These six competencies collectively represent a multidimensional set 

of requirements for competent residents, encompassing knowledge, skills, attitudes, and 

behaviors, with a particular emphasis on shifting from procedural training to competency 

development. In practical training, physicians are expected not only to master diagnostic and 

therapeutic procedures, but also to demonstrate effective communication, ethical reasoning, 

interprofessional collaboration, and continuous improvement. This shift reflects a paradigm 

change in medical education from “doing well” to “being competent” and “sustainably 

competent”. To further specify evaluation criteria and enable dynamic monitoring of training 

outcomes, the ACGME introduced the competency-based Milestones Evaluation System in 

2013 and fully implemented it in 2016. This system deconstructs the six competencies into 

multiple behavioral indicators and developmental stages, allowing program evaluators to assign 

quantitative ratings based on observed resident performance, while also providing trainees with 

feedback for self-assessment and professional development. The system enhances both the 

specificity and individualization of training and contributes to the establishment of a closed-

loop evaluation mechanism integrating process, outcomes, and feedback. 

In addition, the standardization of U.S. residency training relies heavily on the 

comprehensive integration of Evidence-Based Medicine (EBM) principles. EBM emphasizes 
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clinical decision-making grounded in the integration of high-quality research evidence, clinical 

expertise, and patient values, and serves as a core pillar of modern medical education. The 

ACGME encourages training institutions to widely implement clinical pathways, morbidity and 

mortality rounds, and journal clubs in routine instruction to ensure that physicians at all stages 

of training internalize a data- and evidence-driven clinical reasoning framework. 

The structure of Canada’s medical education system closely mirrors that of the United 

States, as both adopt a “post-baccalaureate medical education” model in which students must 

first complete an undergraduate degree before entering medical school. This model emphasizes 

academic foundation, diversity of background, and scientific literacy, aiming to select future 

physicians with strong academic competence, humanistic sensibility, and critical thinking skills. 

At the admission stage, most Canadian medical schools require applicants to have completed 

at least three years of undergraduate study, while some institutions, such as McGill University 

and the University of British Columbia, prefer candidates who already hold a bachelor’s degree. 

In addition to academic performance, applicants are required to take the Medical College 

Admission Test (MCAT), which evaluates knowledge and analytical abilities in biology, 

chemistry, physics, critical reasoning, and psychology, thus serving as a key metric for pre-

medical student selection. Moreover, most medical schools use the Multiple Mini Interview 

(MMI) format to assess interpersonal communication, ethical reasoning, and professional 

motivation, thereby enabling a more holistic selection process. Once enrolled, Canadian 

medical education typically spans four years and is divided into two main phases. The first two 

years constitute the pre-clerkship phase, during which students study foundational biomedical 

sciences in classrooms, including anatomy, physiology, pathology, pharmacology, behavioral 

sciences, and medical ethics. This phase aims to establish a solid theoretical foundation while 

cultivating introductory clinical communication and assessment skills through simulation 

centers and standardized patient systems. The final two years comprise the clerkship phase, 

during which students undertake clinical rotations in affiliated teaching hospitals or community 

healthcare settings across a range of specialties including internal medicine, surgery, pediatrics, 

psychiatry, obstetrics, and family medicine. This stage emphasizes experiential learning in 

authentic care environments, gradually developing students’ clinical decision-making, 

diagnostic collaboration, and patient management capabilities. Upon earning their medical 

degree, graduates proceed to a residency program lasting between two and seven years. 

Residency programs are jointly administered by provincial health authorities and academic 

institutions and require application through the Canadian Resident Matching Service (CaRMS), 

a centralized national matching system. Residency constitutes the core of postgraduate medical 



The Construction of Job Competency Model for Oncologists in Shanghai 

6 

education, wherein trainees undergo structured clinical training and accumulate case experience 

within their chosen specialty, such as internal medicine, surgery, anesthesiology, or radiology, 

ultimately progressing toward independent clinical practice. Some residents pursue advanced 

subspecialty training through fellowships in fields such as cardiology, oncology, or 

interventional radiology; others opt for research careers or doctoral studies to advance along 

academic trajectories. Notably, Canada plays a pivotal role in shaping global medical education 

reform. In 1996, the Royal College of Physicians and Surgeons of Canada led the development 

of the CanMEDS competency framework—Canadian Medical Education Directions for 

Specialists—which systematically defines physician roles into seven core domains: Medical 

Expert, Communicator, Collaborator, Health Advocate, Leader, Scholar, and Professional 

(Frank et al., 2015). The impact of CanMEDS extends well beyond Canada, as it is widely 

adopted or adapted by numerous countries and regions as a theoretical foundation for designing 

medical curricula, licensing standards, and evaluation systems. Countries such as the 

Netherlands, Australia, New Zealand, and Singapore have incorporated CanMEDS as a core 

reference for both undergraduate and postgraduate medical training and assessment standards. 

Medical education in the United Kingdom begins at the undergraduate level. Most medical 

schools offer undergraduate medical programs lasting five to six years, which are typically 

divided into two distinct phases: the first two years constitute the preclinical phase, during 

which students primarily engage in on-campus instruction in foundational biomedical sciences 

such as anatomy, physiology, biochemistry, pathology, pharmacology, and behavioral science, 

while also receiving introductory training in medical ethics, humanities, and professional values. 

The subsequent three years comprise the clinical phase, during which students undergo 

structured clinical rotations in teaching hospitals, with core placements typically including 

internal medicine, surgery, obstetrics and gynecology, pediatrics, psychiatry, and emergency 

medicine. Medical education in the UK places a strong emphasis on a patient-centered teaching 

philosophy, with students engaging in small-group case discussions, ward-based learning, 

outpatient clinics, and simulation-based training, focusing on the development of 

communication skills, clinical reasoning, and humanistic care. Importantly, the UK medical 

curriculum also places substantial emphasis on research training. Many institutions offer an 

intercalated degree opportunity during undergraduate study, which typically involves an 

additional year dedicated to research, leading to a BSc or MSc degree. This enables students to 

undertake substantive research projects, develop scientific skills, and complete a dissertation. 

This mechanism is designed to cultivate research literacy and evidence-based thinking in future 

physicians, thus laying the foundation for advanced clinical and academic careers.  
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Upon graduating, students must apply for provisional registration with the General Medical 

Council (GMC), which enables them to enter the two-year Foundation Programme. This 

training is administered by the National Health Service (NHS) and comprises two stages: 

Foundation Year 1 (FY1) and Foundation Year 2 (FY2). The primary goal of FY1 is to facilitate 

the transition from theoretical knowledge to practical competence, with training encompassing 

emergency assessment, clinical documentation, procedural skills, patient communication, and 

teamwork. Successful completion of FY1 leads to full registration with the GMC, granting 

doctors the legal authority to prescribe independently. During FY2, training focuses on the 

development of broader professional capabilities, particularly in managing acutely unwell 

patients, interdisciplinary teamwork, time management, interpersonal communication, and the 

use of clinical information systems. Trainees typically complete four to six clinical placements 

during FY2, exposing them to a range of specialties to inform their future career decisions.  

After the Foundation Programme, doctors must apply for specialty training, either in 

General Practice (GP) or in a hospital-based Specialty Training (ST) pathway. For those 

pursuing general practice, a three-year GP training program is required, which includes primary 

care delivery, chronic disease management, preventive medicine, patient education, and 

community-based care, with an emphasis on autonomous practice and community service. 

Upon completion and successful attainment of Membership of the Royal College of General 

Practitioners (MRCGP), the practitioner is fully licensed to work as a general practitioner. For 

hospital-based specialties, applicants must enter specific ST programs, the duration of which 

varies by specialty, typically ranging from five to eight years. For instance, internal medicine 

takes approximately five years, surgery and radiology require six years, and neurosurgery may 

extend beyond eight years. The ST phase develops doctors into domain-specific experts, with 

competencies in advanced clinical reasoning, academic writing, leadership, and medical 

education. Each phase is accompanied by formal assessments and specialty-specific licensure 

examinations, such as the Membership of the Royal College of Physicians (MRCP) or the 

Membership of the Royal College of Surgeons (MRCS). 

In terms of assessment and quality assurance, postgraduate training in the UK adopts a 

competency-based evaluation framework, incorporating tools such as mini-Clinical Evaluation 

Exercises (mini-CEX), Case-Based Discussions (CBD), Multi-Source Feedback (MSF), and 

the Annual Review of Competency Progression (ARCP), thereby ensuring that training 

objectives are met and that professional competence is progressively achieved. The General 

Medical Council (2015) defines detailed learning outcomes and assessment criteria, and 

monitors institutional and trainee performance via a national regulatory framework, thereby 
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ensuring consistency in training quality across the UK. In addition, the UK maintains a robust 

system for Continuing Professional Development (CPD). Following licensure, physicians are 

required to engage regularly in CPD activities, including continuing education modules, skills 

refreshers, and revalidation, to ensure the ongoing maintenance of professional competence and 

patient safety in clinical practice. 

Germany’s medical education system is deeply rooted in its historical tradition and 

characterized by a high degree of institutionalization. Its structural design and governance 

model have long been regarded globally as a benchmark for high-quality medical training. As 

early as the 19th century, Germany institutionalized the full integration of medical education 

into the university system, establishing a rigorous model that equally emphasizes foundational 

science and clinical training. This model profoundly influenced medical education in both 

Europe and North America. In the early 19th century, medical faculties in German universities 

were embedded within the faculties of philosophy. Medical education followed a “3+3” model: 

students first undertook three years of foundational coursework within the philosophy faculty, 

which focused on natural sciences, the humanities, and basic medical sciences to establish a 

solid knowledge base for subsequent clinical training. Upon meeting the academic requirements 

for advanced study, students proceeded to the medical faculty for three additional years of study, 

during which laboratory-based instruction was closely integrated with hands-on clinical 

experience. At the time, the German model was considered one of the most advanced globally, 

distinguished by the integration of scientific research with education and a strong emphasis on 

empiricism and standardization, features that laid the groundwork for modern medical 

education systems (Bonner, 2000). In the 21st century, Germany further refined its medical 

education into a coherent, content-rich, and tightly integrated curriculum. Currently, Germany 

adopts a six-year integrated medical education model entered directly after secondary school 

graduation, which merges undergraduate and postgraduate training without distinction between 

bachelor’s and master’s degrees. Students must first pass the national secondary school exit 

examination (Abitur), based on which they apply for medical schools. The medical curriculum 

spans a minimum of 6 years and 3 months and is generally divided into two main phases: the 

pre-clinical phase (Vorklinik) and the clinical phase (Klinik), supplemented by a practical year 

(Praktisches Jahr, PJ) and a series of national examinations (Staatsexamen). 

The pre-clinical phase spans two years, during which students study core subjects such as 

anatomy, physiology, biochemistry, psychology, and medical ethics. This phase also includes 

laboratory coursework and early patient contact (Frühpatientenkontakt) to develop preliminary 

communication and documentation skills. At the end of this phase, students sit for the first 
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national examination—Physikum—which comprises both oral and written components and is 

widely considered one of the most challenging assessments in the curriculum. Data indicate 

that approximately 10–12% of students fail the Physikum on their first attempt and must retake 

the examination before advancing to the next phase. Upon passing the Physikum, students enter 

the clinical phase, which typically lasts four years and includes structured coursework as well 

as clinical rotations. Students are required to complete theoretical and bedside training across 

core specialties including internal medicine, surgery, pediatrics, obstetrics and gynecology, 

psychiatry, neurology, and general practice. They also participate in case-based seminars 

(Fallseminar) and interdisciplinary clinical conferences (Interprofessionelle Lehre). Toward the 

end of the third year of this phase, students sit for the second national examination (Zweiter 

Abschnitt der Ärztlichen Prüfung), which tests the integrative application of knowledge across 

disciplines. The final year—the Praktisches Jahr (PJ)—constitutes full-time clinical training. 

Students rotate for four months each in internal medicine, surgery, and a freely chosen specialty 

(e.g., general practice, pediatrics, anesthesiology), and actively engage in frontline patient care, 

case documentation, and basic diagnostic and therapeutic procedures. Upon completing the PJ, 

students take the third national examination (Dritter Abschnitt der Ärztlichen Prüfung), which 

includes both observed clinical performance and standardized assessments administered 

nationwide. Upon passing all three national examinations, students are granted the license to 

practice medicine (Approbation), thereby becoming fully registered physicians in Germany. 

Upon obtaining a medical license, physicians enter the Assistenzarzt stage, which 

corresponds to the residency phase in other countries. At this stage, physicians work in hospitals 

while undergoing standardized specialty training governed by professional societies, such as 

the German Society of Internal Medicine or the German Society of Surgery. Unlike the 

centralized residency matching system in the United States, Germany does not implement a 

national allocation mechanism. Physicians apply independently for hospital positions and 

undertake training based on individual preferences and the qualifications of the institution. 

The duration of specialty training varies by discipline, typically ranging from four to six 

years. Internal medicine and general practice generally require five years; general surgery takes 

six years, whereas complex specialties such as neurosurgery and cardiothoracic surgery may 

extend beyond seven years. Throughout the training, physicians must fulfill specified 

requirements in case volume, procedural skills, competency checklists, and continuing 

education modules. Regional medical councils conduct periodic evaluations and review training 

progress. During training, physicians are employed under labor contracts with their respective 

hospitals, and the training timeline allows for flexible scheduling aligned with individual career 
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trajectories (Nikendei et al., 2009). Upon completion of the training and successful assessment 

by the relevant specialty board, physicians are awarded the Facharzt title, which qualifies them 

to practice independently, establish private practices, or serve as attending physicians in their 

specialty area. It is noteworthy that the German medical system does not implement a national 

residency exit examination or mandatory rotational training. Instead, physician competency is 

assessed through a combination of task completion, quantitative evaluation, and certification, 

reflecting a longitudinal, competency-based approach to professional qualification. 

Following Facharzt qualification, physicians may pursue further training in subspecialties 

and obtain a Zusatzbezeichnung (additional qualification), such as cardiology or endocrinology 

within internal medicine. Such advanced training is not mandatory, but rather reflects 

individualized career development pathways. The German Medical Association mandates that 

all licensed physicians engage in continuous medical education (Fortbildung) to maintain their 

licensure. Every five years, physicians must submit documentation of at least 250 credit hours, 

which may include academic conferences, online courses, and skills training. 

In summary, global medical education systems exhibit three prevailing trends: a clear 

orientation toward competency and role definition; a focus on measurable and certifiable 

training processes; and an emphasis on continuing education and lifelong learning. These 

practices provide valuable reference points for the reform of domestic medical training systems. 

1.1.1.2 Training Model of Physicians in China 

China’s medical education system has gradually developed a multi-tiered training pathway with 

distinct national characteristics. Its core model follows a staged “5+3+X” framework for 

cultivating medical professionals. This system builds upon undergraduate education, centers on 

standardized residency training, and advances through structured specialist training, thereby 

serving as the principal pathway for physicians to obtain professional qualifications and clinical 

competencies. The overarching aim is to enhance theoretical foundations, clinical skills, and 

professional competence through a rational structural design and standardized training 

processes, thereby meeting the nation’s demand for a high-quality medical workforce. 

Traditionally, the training of clinical physicians in China begins with a five-year 

undergraduate medical education, commonly referred to as the “5” stage. Following completion 

of secondary education and selection via the National College Entrance Examination, students 

enroll in various medical universities and undertake a five-year systematic curriculum. This 

phase covers foundational courses such as basic medical sciences, clinical medicine, preventive 

medicine, medical humanities, ethics, and psychology. The first four years focus primarily on 
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classroom instruction and laboratory training, while the fifth year emphasizes clinical 

clerkships and internships, typically conducted through rotations in core departments, including 

internal medicine, surgery, obstetrics and gynecology, pediatrics, and emergency medicine, 

within affiliated teaching hospitals (National Health and Family Planning Commission of the 

People’s Republic of China et al., 2013). Upon completion of the five-year clinical medicine 

program, students are awarded a Bachelor of Medicine degree. Graduates are then required to 

pass the National Medical Licensing Examination, which comprises both a written theoretical 

test and a clinical skills assessment. Obtaining the physician license is a prerequisite for lawful 

clinical practice. It is important to note that while earning the bachelor’s degree is a fundamental 

requirement for entering the subsequent standardized training stage, it is not the sole pathway. 

Graduates who initially do not receive the degree may still acquire it by completing 

supplementary coursework or passing designated examinations. In the conventional model, 

holding a bachelor’s degree and a medical license merely marks the entry point to the profession 

and does not yet confer the ability to independently manage complex clinical responsibilities. 

The subsequent “3” stage refers to the resident standardized training program (commonly 

known as “Zhupei”), which serves as a critical transitional phase in China’s medical education 

system. It functions as the essential bridge from entry-level qualification to professional 

competence. Since the release of the Regulatory Plan for Resident Standardized Training in 

2014, the system has been implemented nationwide. In 2015, it was formally institutionalized 

as a mandatory requirement preceding full licensure (National Health and Family Planning 

Commission of the People’s Republic of China et al., 2013). The residency training program 

follows a nationally unified standard, jointly overseen by national and provincial health 

authorities. Training bases are established in Tertiary Grade A hospitals and eligible secondary 

hospitals with teaching accreditation. The three-year program integrates departmental rotation, 

mentorship, and continuous assessment. Under the supervision of attending physicians, 

residents rotate through core clinical departments, including internal medicine, surgery, 

obstetrics and gynecology, pediatrics, emergency medicine, intensive care, and anesthesiology, 

to systematically develop their competencies in medical documentation, basic procedures, 

diagnostic reasoning, and team-based care. The evaluation process spans the entire training 

cycle and includes departmental exit exams, theoretical tests, skills-based assessments, and 

longitudinal performance reviews. Upon successful completion of the three-year program and 

the final comprehensive examination, residents receive the Certificate of Completion for 

Standardized Training. This qualification is a prerequisite for applying for the attending 

physician title or enrolling in specialist training. It also signifies that the physician has acquired 
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the foundational competencies necessary for independent clinical practice. 

To further enhance professional capacity and clinical precision, China has initiated pilot 

programs of Specialist Standardized Training (SST) in selected developed regions, building 

upon the foundation of the residency training system and forming the “X” component of the 

“5+3+X” training pathway. According to the Guidance on Pilot Implementation of Standardized 

Training for Subspecialty Physicians (National Health and Family Planning Commission of the 

People’s Republic of China et al., 2015), SST serves as a continuation of medical training 

following successful completion of residency. The duration typically ranges from two to four 

years, determined by the complexity and structural requirements of the respective specialty. For 

example, general pediatrics requires two years, while more intricate fields such as cardiology 

or neurosurgery may require three to four years or more. SST curricula focus on core specialty 

knowledge, complex technical skills, disciplinary frontiers, and research competencies. It 

establishes advanced standards of professional competency and emphasizes process-oriented 

methods, including individualized mentorship, case-based discussions, multidisciplinary 

seminars, and research participation. Upon successful completion and assessment, trainees are 

awarded the Certificate of Completion of Specialist Standardized Training, which qualifies 

them for independent practice and advancement within their specialty. 

Taking Shanghai’s 2024 pilot implementation as a case in point, the local health authorities 

have designated key academic hospitals including Zhongshan Hospital, Huashan Hospital, and 

the Cancer Center affiliated with Fudan University as primary training sites. These institutions 

develop subspecialists in core disciplines while integrating the SST system with mechanisms 

for professional title evaluation, talent recruitment, and performance-based compensation 

management. Throughout the training period, physicians are required to complete a prescribed 

number of complex procedures, manage difficult cases, initiate research projects, and publish 

academic papers. This process fosters an integrated enhancement of clinical skills, research 

capability, and professional competence (Shanghai Municipal Health Commission et al., 2024). 

It is important to note that, beyond the mainstream “5+3+X” pathway, the Chinese medical 

education system has explored multiple alternative training formats. One such model is the 

“integrated 5+3” program, primarily implemented in top universities designated under the 

Double First-Class Initiative. This model allows students to proceed directly from five years of 

undergraduate study into a three-year professional master’s program, with curricula that 

integrate requirements of both standardized residency training and postgraduate education. 

Graduates earn a master’s degree while concurrently fulfilling residency qualifications. Another 

format is the eight-year continuous “undergraduate-to-doctorate” track, piloted by institutions 
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such as Peking University Health Science Center and Shanghai Medical College of Fudan 

University. This model combines five years of undergraduate education with three years of 

doctoral training and places strong emphasis on research capability and scientific innovation. 

In addition, Peking Union Medical College has implemented a “4+4” medical education 

model since 2011. This represents a localized adaptation of the U.S.-style M.D. education 

pathway. Students first complete four years of non-medical undergraduate education, then enter 

a four-year Doctor of Clinical Medicine program following a secondary admission process 

administered by the college. The curriculum is highly intensive, with a strong focus on 

interdisciplinary integration, research-oriented thinking, and humanistic competence. The goal 

is to cultivate high-level, multidisciplinary medical professionals. This model breaks from the 

conventional high-school-entry-based medical education track and introduces a diversified 

framework for talent development in China’s medical education landscape. 

1.1.2 Status quo of medical talent development in China and abroad 

1.1.2.1 Status quo of medical talent development in Europe and North America 

The training systems for oncology professionals in Europe and North America are well 

established and highly institutionalized, reflecting a comprehensive and forward-thinking 

approach that spans from foundational instruction to subspecialty differentiation, and from 

competency-based evaluation to continuing education. 

In the United States, the pathway to becoming an oncologist typically follows a sequential 

model of residency and fellowship training. After earning a Doctor of Medicine (MD) degree, 

candidates complete a three-year residency in internal medicine, followed by a three-year 

fellowship in hematology and medical oncology. The United States is among the earliest 

countries to develop formal subspecialty training in oncology, which encompasses internal 

medicine, surgery, gynecology, and pediatrics. Multidisciplinary treatment (MDT) is a central 

tenet of training, with curricula integrating medical oncology, pathology, and radiology. 

Trainees rotate across departments, participate in tumor boards, and engage in interdisciplinary 

collaboration to develop treatment plans (Matalon et al., 2019). The Accreditation Council for 

Graduate Medical Education (ACGME) establishes stringent training standards across all 

specialties, including oncology, and its international arm (ACGME-International) has launched 

affiliated accreditation initiatives in regions such as the Middle East and Southeast Asia. In 

terms of continuing education, the American Society of Clinical Oncology (ASCO) offers an 

extensive array of academic resources including annual meetings, online courses, clinical 
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practice guidelines, and research platforms. As of 2024, ASCO has more than 45,000 members 

across over 150 countries and regions, providing sustained support for professional 

development in oncology. Leading U.S. cancer centers such as MD Anderson and Memorial 

Sloan Kettering offer research-oriented fellowship programs that integrate scientific 

investigation with clinical practice, aiming to foster research capabilities and promote 

innovation among oncology specialists. 

In contrast, oncology education in Europe presents a “diversified yet integrated” model. 

Initially, European countries differ significantly in the duration of internal medicine training 

and subspecialty oncology education, in their approaches to developing oncology-specific 

competencies, in their understanding of how to distinguish oncology from combined disciplines 

such as clinical or hematologic oncology, and in their mechanisms for program accreditation. 

With increasing globalization of healthcare and cross-border exchange of expertise and 

knowledge, the European Society for Medical Oncology (ESMO) and the American Society of 

Clinical Oncology (ASCO) recognized the necessity of establishing a set of international 

recommendations for clinical oncology training to qualify physicians as oncology specialists. 

All patients, regardless of their geographic location, deserve access to the highest quality of 

evidence-based care delivered by well-trained physicians. Against this backdrop, in 2004, a 

joint task force from ESMO and ASCO formulated the first edition of the Global Core 

Curriculum (GCC) for medical oncology training. The curriculum was disseminated to 

academic institutions and oncology societies and simultaneously published in Annals of 

Oncology and Journal of Clinical Oncology (Hansen et al., 2004). In 2010, acknowledging the 

variation in healthcare priorities, needs, and resources across countries, the term “Global Core 

Curriculum” was revised to “Global Curriculum”. In 2011, the European Commission formally 

recognized medical oncology as a distinct specialty based on the ESMO/ASCO Global 

Curriculum, endorsing a minimum of five years of structured training, which comprises two 

years in internal medicine and three years in oncology specialization (Cufer & Kosty, 2023; 

Hansen et al., 2004). The GC has effectively become a transformative instrument, encouraging 

numerous countries to adopt a five-year medical oncology training model. In 2016, the third 

edition of the curriculum was released. Each version of the GC incorporates up-to-date 

knowledge and competencies essential for oncologists to apply in daily clinical practice. A 

global survey conducted in 2019 revealed widespread awareness and adoption of medical 

oncology and the GC (Cufer et al., 2021). According to this survey, 75% of participating 

countries define oncology as a distinct medical specialty, and 68% partially or fully adopt the 

GC framework. This initiative significantly enhanced international harmonization and 
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standardization in oncology education. The certification of medical oncology in Europe is 

coordinated by the Union Européenne des Médecins Spécialistes (UEMS) in collaboration with 

ESMO and the European Society for Radiotherapy and Oncology (ESTRO), through the 

formulation of European Training Requirements (ETRs). These standards specify the scope of 

training, clinical rotation requirements, and competency-based assessment frameworks. For 

instance, ESMO recommends a training duration of 5–6 years, with structural flexibility to 

accommodate national contexts. Countries such as Switzerland, Austria, and Slovenia 

incorporate the ESMO examination as part of their national certification standards for oncology 

specialists, which exemplifies the close alignment between curriculum content and competency 

evaluation. Under the UEMS Council for European Specialists Medical Assessments (CESMA) 

framework, oncology credentials are recognized across borders, facilitating workforce mobility 

and scholarly exchange. Moreover, Europe places substantial emphasis on continuing medical 

education for oncologists. The European School of Oncology (ESO), in partnership with ESMO, 

organizes an annual five-day Clinical Oncology Masterclass, offering a comprehensive, 

clinically oriented, multidisciplinary program in oncology. Participants are required to complete 

mandatory clinical case reports and self-assessment modules. In addition to ESO, various 

oncology societies and educational organizations contribute to training through core curricula, 

clinical guidelines, and grant-sponsored programs, creating opportunities to enhance the 

knowledge base, skill set, and career advancement of oncology professionals (Pavlidis et al., 

2020). 

In summary, Europe and the United States demonstrate distinct strengths in medical 

oncology education. The United States is characterized by a clearly structured training pathway, 

rigorous evaluation standards, and robust research resources; its fellowship system holds 

substantial global influence, whereas Europe stands out for its harmonized standards, 

international collaboration, and a flexible, open curriculum framework. Both regions prioritize 

the development of physician competency frameworks and the enhancement of lifelong 

learning systems. Amid the global trend toward standardization and internationalization of 

medical education, the experience of Europe and the United States offers valuable insights for 

China’s oncology workforce development, particularly in establishing vertical integration 

across residency, subspecialty training, and continuing education, constructing 

multidimensional assessment systems, and embedding digital healthcare competencies into 

training models. 
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1.1.2.2 Status quo of medical talent development in China 

In recent years, China’s oncology workforce training system has steadily evolved toward a more 

standardized, systematized, and practice-oriented model. 

Driven by both national policy support and rapid disciplinary advancement, a multi-stage, 

tiered oncology training framework has taken shape, comprising undergraduate medical 

education, standardized residency training, specialist training, and continuing medical 

education. This emerging structure provides increasingly systematic coverage across all levels 

of medical institutions. 

To begin with, oncology has been formally integrated into China’s national standardized 

residency training system. Since its full implementation in 2015, residency training has served 

as a mandatory phase prior to clinical practice for all physicians. According to the National 

Health Commission’s Plan of Residency Training, the residency period spans three years, with 

training primarily based in tertiary general hospitals and select oncology-specialized centers. 

For instance, the Cancer Hospital of the Chinese Academy of Medical Sciences and Fudan 

University Shanghai Cancer Center both operate mature training bases offering structured 

clinical rotations and academic supervision. Under the “5+3+X” model proposed by the 

National Health Commission and the Ministry of Education, which consists of five years of 

undergraduate study, three years of residency, and two to four years of specialist training, 

several leading institutions have initiated pilot programs in oncology specialist education. 

In the next phase, standardized specialist training, also known as the “X stage”, is 

progressively entering the phase of policy formulation and pilot implementation. Under the 

“5+3+X” model proposed by the National Health Commission and the Ministry of Education, 

which comprises five years of undergraduate study, three years of residency, and two to four 

years of specialist training, oncology-specific training is being piloted in selected leading 

institutions. For instance, Shanghai Jiao Tong University School of Medicine launched its 

oncology specialist program in 2016, integrating clinical modules across medical oncology, 

radiation therapy, pathology, and imaging. The training adopts a rotation-based, modular 

structure, supported by mentoring and research involvement, aiming to foster a comprehensive 

“clinical–research–teaching” development model. Regional centers, such as the Sichuan 

Provincial Cancer Disease Quality Control Center, have initiated zonal rotations, teaching 

rounds, and case-based quality control initiatives, laying the groundwork for subspecialty-

specific oncology training. 

In building multidisciplinary care capacity, China actively promotes training in 
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multidisciplinary teams (MDTs) to meet the growing demand for collaborative and 

individualized cancer care. Since 2018, the National Health Commission has implemented the 

“Spark Program”, supporting the establishment of 50 oncology MDT pilot units and fostering 

standardized training infrastructure. Provinces and cities such as Beijing, Guizhou, and 

Shandong have held MDT bootcamps and case seminars for specific cancers, which 

significantly improve grassroots physicians’ comprehension and application of coordinated care 

protocols. Nevertheless, MDT training remains concentrated in major cities, while rural or 

primary healthcare settings continue to face challenges in staffing, workflow organization, and 

evaluation mechanisms. 

In the realm of continuing medical education and capacity-building for local talent, national 

initiatives such as the “Thousand-County Project” and “County-level Healthcare Co-

development” aim to enhance oncology expertise at the grassroots level. Peking University 

School of Public Health, for instance, leads a nationwide program to strengthen standardized 

oncology diagnosis and treatment skills in primary care, offering hybrid courses on early cancer 

screening, evidence-based management, and doctor–patient communication, alongside curated 

case libraries, instructional videos, and teleconsultation platforms. 

1.1.2.3 Challenges in the training of oncologists in China 

Although a foundational framework for oncologist training has taken shape in China, significant 

gaps remain. 

First, the standardized residency training system remains incomplete. To date, China has 

not established a comprehensive framework for the training of oncology specialists. The 

distinctive characteristics of oncology necessitate treatment approaches that involve multiple 

disciplines and technologies. However, the current training system fails to adequately integrate 

these elements, resulting in oncologists who exhibit gaps in professional competence, depth of 

knowledge, and capacity for interdisciplinary collaboration. The lack of a well-established 

standardized training system leads to uneven specialization and clinical competence among 

oncologists, hindering their ability to meet the increasing complexity of oncologic care and 

potentially impacting patient outcomes. 

Second, oncology-specific knowledge is not being comprehensively or effectively covered 

in residency training. The duration of oncology rotations during residency training is typically 

limited to only a few weeks, which is far from sufficient for residents to fully grasp the 

complexity and full scope of oncology. As a discipline involving multiple physiological systems, 

oncology requires extensive clinical exposure and sustained learning to develop the necessary 
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depth of knowledge and treatment proficiency. However, the brief duration of oncology 

rotations in standardized residency training limits residents’ opportunities for in-depth 

engagement, hindering their ability to master essential competencies—such as the 

epidemiology, pathological characteristics, and clinical manifestations of various cancers, the 

pharmacologic properties of antitumor agents, and the principles of individualized, 

standardized treatment through multidisciplinary collaboration (Fan & An, 2016). As residents 

face increasingly complex and heterogeneous oncology cases in clinical practice, they often 

lack sufficient theoretical grounding and clinical experience, which may compromise the 

quality of patient care.  

Third, the development of the oncology workforce remains insufficient. The establishment 

of a qualified oncology specialist team has lagged behind, particularly in primary healthcare 

institutions, where there is a notable shortage of specialized personnel. Given the complexity 

and diversity of oncology, physicians are expected to possess systematic professional 

knowledge and extensive clinical experience. However, the current training pipeline fails to 

meet this demand, with both the quantity and quality of oncology specialists falling short. The 

underdevelopment of a specialized oncology workforce continues to impede the effective 

dissemination of advanced technologies and the overall elevation of clinical standards. This 

limitation is particularly pronounced in primary care institutions, where patients frequently lack 

access to advanced therapies and personalized treatment strategies, thereby hindering the 

equitable improvement of cancer care across the country. 

1.2 Research limitations 

A fundamental reason underlying the aforementioned challenges in standardized residency 

training for oncologists in China is the absence of clearly defined clinical competencies. The 

lack of a structured competency assessment tool—such as a job competency model—has 

created substantial barriers to effective training, impeded the development of physicians’ 

professional proficiency, and ultimately limited the overall progress of the oncology discipline. 

Competency refers to the underlying personal attributes and behavioral characteristics that 

directly influence an individual’s job performance (McClelland, 1973). Given the high 

complexity of oncology patients in terms of physiological condition, psychological needs, and 

disease progression, and the diversity and dynamic evolution of treatment strategies, therapeutic 

outcomes often involve substantial uncertainty. This necessitates that oncologists possess not 

only comprehensive and systematic medical expertise and rigorous clinical reasoning, but also 
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a high level of humanistic competence and exceptional skills in communication and 

coordination, thereby ensuring the evidence-based development of treatment plans and the 

effective establishment of therapeutic relationships with patients. At the same time, reforms in 

healthcare delivery models have had a significant impact on the training requirements for 

oncologists. However, the competency standards for oncologists in China remain ill-defined, 

and there is no standardized competency framework to guide the training and evaluation of 

residents. This has resulted in multiple challenges within the current training system. First, 

China currently lacks a unified standardized residency training curriculum and assessment 

system for oncologists. This results in considerable variation in the training content and 

emphasis among hospitals in different regions, leading to substantial discrepancies in the 

competencies of oncologists across the country. Second, due to the lack of a clear understanding 

of the training objectives and their own competency expectations, residents often experience 

ambiguity in their learning direction throughout the training process. As a result, their 

development in both theoretical knowledge and practical skills remains insufficient, limiting 

their ability to effectively manage complex oncology cases. Third, the treatment of cancer 

typically requires coordination across multiple disciplines, including surgery, internal medicine, 

radiology, pathology, and imaging. Although multidisciplinary collaboration and personalized 

care are core features of contemporary oncology, the lack of a clearly defined job competency 

model means that residents are often not adequately exposed to interdisciplinary teamwork 

during training, limiting their ability to coordinate effectively in clinical settings. 

Existing research has explored job competency issues in various healthcare domains, such 

as competencies required of general practitioners and traditional Chinese medicine physicians. 

However, there is a notable paucity of research specifically focused on developing a job 

competency model specific to oncologists. As previously noted, oncology differs markedly 

from other clinical disciplines in its scope and complexity. The question of how to develop a 

high-quality oncology workforce therefore warrants further investigation. Specifically, a job 

competency model that reflects the distinctive features of oncology must be established and 

validated, so as to ensure its practical applicability and effectiveness. On this basis, targeted 

strategies for enhancing oncologists’ job competencies should be explored. 

1.3 Research questions 

What core competencies are essential for oncologists in China to fulfill their professional roles? 

This study develops a job competency model for oncologists based on a review of existing 
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literature and an analysis of interview transcripts using specialized text analysis software. To 

assess the model’s structural validity and practical utility, further investigation is required to 

determine whether the model correlates with physicians’ job performance. As one of China’s 

major medical hubs, Shanghai possesses robust oncology treatment resources and research 

infrastructure. Its well-established standardized residency training system and the relatively 

high degree of internationalization in its medical institutions provide a valuable context for 

investigating the job competencies of oncologists. Moreover, the author is based at a hospital 

in Shanghai, which makes it more feasible to access relevant data and to recruit local 

oncologists as the study population. Accordingly, this study seeks to explore the following 

questions: 

(1) What are the job competencies that constitute the competency profile of oncologists in 

Shanghai? 

(2) What are the internal relationships among the various job competencies of oncologists 

in Shanghai? 

(3) How can the job competencies of oncologists in Shanghai be assessed? 

(4) What is the internal relationship between the job competencies and job performance of 

oncologists in Shanghai? 

(5) What are recommendations can be proposed for improving the training of oncologists? 

1.4 Definition of the study population 

To establish a comprehensive competency model for oncologists, this study adopts a broad 

conceptualization of oncologists to reflect oncology’s inherently multidisciplinary nature and 

to elucidate shared and distinct competency structures across specialties, thereby informing the 

development of a generalizable framework. Specifically, this study includes oncologists from 

tertiary, secondary, and non-public hospitals, working across departments of medical oncology, 

surgical oncology, radiation oncology, diagnostic imaging, pathology, and palliative care. 

Participants include core clinical physicians, clinical department heads, and physicians with 

administrative responsibilities. The competency profile of oncologists encompasses not only 

clinical skills and diagnostic capabilities but also research innovation, ethical decision-making, 

interdisciplinary collaboration, and effective communication with patients. In Shanghai, a city 

where oncology resources are highly concentrated, oncologists are increasingly required to 

meet rising demands in cancer care while managing complex clinical conditions. To do so 

effectively, they must possess advanced skills in precision medicine, strong interdisciplinary 
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collaboration competencies, and a strong foundation in palliative care. This study seeks to 

establish a job competency model that provides empirical evidence to guide the enhancement 

of oncologists’ professional competencies and to support the continuous improvement of cancer 

care delivery. 

1.5 Research implications 

1.5.1 Theoretical implications 

This study focuses on the development and empirical validation of a competency model for 

oncologists and offers important theoretical contributions. First, situated within the broader 

framework of competency theory, the study integrates the CanMEDS Core Competency 

Framework, the ACGME Core Competencies, and the context of China’s medical education 

system to construct a model tailored to oncologists, thereby enriching the existing theoretical 

system. Second, by examining how various dimensions of oncologists’ competencies influence 

performance outcomes, the study reveals the underlying mechanisms linking competencies to 

performance and strengthens the internal structure within the competency model, providing a 

systematic and structured explanatory framework for future theoretical research. Third, the 

study further extends the applicability of competency assessment tools and introduces a 

validated measurement scale designed for oncology competency assessment, offering a 

valuable empirical reference for subsequent research in the field. 

1.5.2 Practical implications 

This study provides practical guidance for the selection, training, and performance management 

of oncologists. First, by developing a competency model tailored to oncologists, the study offers 

a scientific foundation for recruitment and promotion decisions in healthcare institutions, 

ensuring that selected physicians possess the core competencies necessary for cancer diagnosis 

and treatment. Second, the study identifies the critical moderating roles of ethical sensitivity 

and research literacy in the manifestation of professional competencies, providing practical 

insight for the design of targeted training programs and laying a foundation for enhancing both 

the professional integrity and research capacity of oncologists. Third, by constructing an 

empirically based evaluation framework for oncologist competency, the study facilitates the 

systematic assessment of current competency levels, the identification of areas for improvement, 

and the optimization of performance appraisal systems and training resource allocation—
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ultimately contributing to the overall advancement of the oncology workforce. 

1.6 Research framework 

The specific research content and methodological approaches are presented as follows and are 

structured in alignment with the overarching research questions (see Figure 1.1). 
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Chapter 2: Literature Review 

2.1 Relevant concepts 

2.1.1 Oncology 

Oncology is the branch of medicine that studies tumors, particularly malignant ones, which 

arise when genetic alterations cause abnormal cells to divide and proliferate uncontrollably. 

Tumor cells originate from normal cells but differ significantly in terms of structure, function, 

and metabolism. Unless otherwise specified, the term “tumor” typically refers to a malignant 

tumor. In general, tumors without metastasis are considered benign, while those that exhibit 

metastatic potential are classified as malignant. Clinically, assessments of tumor malignancy 

are based on multiple parameters, including macroscopic characteristics, histological 

architecture, cytological features, the frequency of mitotic figures, and ultrastructural attributes. 

Tumors are classified and named according to the organ systems and tissues from which they 

originate. Clinical approaches to tumor treatment encompass surgical interventions, medical 

oncology, radiation therapy, biological therapy, and multidisciplinary treatment modalities. 

Regarding the historical evolution of oncology, Hajdu (2016, 2017) systematically outlines 

the origins and development of cancer diagnosis and treatment from antiquity to the early 19th 

century by examining physicians who made significant contributions to the field. The earliest 

pioneer is the Egyptian physician Imhotep, whose description of breast tumors on papyri from 

the Pyramid Age represents the first known medical record of cancer (Hajdu, 2011a). 

Hippocrates coined the terminology for cancer, observing that tumors resemble crabs in the way 

they spread, and thus introduced the terms “carcinos” (tumor), “carcinoma” (malignant tumor), 

and “cancer” (non-healing malignant ulcer) (Hajdu, 2004). At the time, cancer was believed to 

result from an imbalance of bodily humors, and treatments aimed to restore this equilibrium. 

Later, Roman surgeon Cornelius Celsus and his successor Claudius Galen advocate for the 

surgical removal of diseased tissue as a therapeutic strategy (Köckerling et al., 2013). However, 

the medieval Islamic physician Rhazes argues that drug therapy—what is now termed 

chemotherapy—was more effective than surgery for treating advanced malignancies. Toward 

the late Middle Ages, French physician Guy de Chauliac asserts that, when feasible, surgeons 

should proceed with excision or even amputation to treat tumors. In the 16th century, the onset 
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of religious wars and colonization hinders medical advancement, and oncology lagged behind 

other fields, with only a handful of physicians making notable progress (Hajdu, 2011b). 

Paracelsus, a Swiss physician with familial roots in both medicine and chemistry, pioneered 

clinical chemistry and early chemotherapy, introducing foundational concepts of chemical 

carcinogenesis. Jean Fernel introduced the terms “physiology” and “pathology” into the 

medical lexicon and classifies cancers based on anatomical location (Hajdu, 2004). During the 

Renaissance, one of the greatest surgeons of the 17th century, Marco Aurelio Severino, 

publishes De Recondita Abscessum Natura in 1632, providing a systematic classification of 

surgical oncology. German surgeon Johannes Scultetus illustrates surgical procedures with 

detailed drawings and depicts step-by-step breast cancer excision, producing what is considered 

the first illustrated surgical textbook. 

In the rapidly advancing 18th century, oncology also progressed as pathologist Giovanni 

Morgagni offers detailed descriptions of primary and metastatic tumors based on autopsy cases,  

demonstrating the central role of pathology in medicine, including oncology (Hajdu, 2017). 

With the advent of the Victorian era in the 19th century, the discovery of X-rays introduced new 

diagnostic and therapeutic tools for oncology, and radiotherapy becomes increasingly 

recognized and adopted by physicians worldwide. Chemotherapy emerges as a viable cancer 

treatment in 1942, when Yale University researchers demonstrate that nitrogen mustard may 

induce regression of lymphoma (DeVita & Chu, 2008). Today, more than 200 agents are used 

in cancer therapy (Crane & Selanders, 2017). Over time, cancer chemotherapy has transitioned 

toward targeted therapy, as conventional drugs often destroy not only replicating cancer cells 

but also normal cells. Targeted therapy addresses this issue by selectively attacking molecular 

targets specific to cancer cells (American Cancer Society, 2004). 

Throughout the evolution of oncology, it is the contributions of historical medical pioneers 

that have laid the foundation for each milestone in the field. Their work has progressively 

advanced the clarity and comprehensiveness of oncological understanding, enabling safer and 

more effective diagnosis and treatment of cancer patients, thus contributing profoundly to 

human health and wellbeing. According to epidemiological data from the United States, the 

national cancer incidence rate (cases per 100,000 population) declined significantly between 

1999 and 2012, dropping from 484 cases per 100,000 in 1999 to 434 in 2012, representing an 

overall reduction of 10%, or approximately 0.8% annually (Singh et al., 2016). Nevertheless, 

cancer remains the second leading cause of death worldwide, accounting for approximately one 

in six deaths, or around 9.6 million fatalities, in 2018 (World Health Organization, 2018). Breast 

cancer, lung cancer, colorectal cancer, and prostate cancer are the most prevalent cancer types, 
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constituting a substantial proportion of newly diagnosed cases (American Cancer Society, 

2024a). According to the Community Health Needs Assessment published by the San Francisco 

Health Improvement Partnership (San Francisco Health Improvement Partnership, 2024), these 

four most common cancers collectively account for approximately 46% of new cancer cases 

and contribute to nearly 45% of cancer-related mortality. Beyond its substantial impact on 

overall survival, cancer and its various treatment-related side effects also significantly 

compromise patients’ quality of life.  

2.1.2 Oncologist 

2.1.2.1 The concept of oncologist 

Johnson (2014) categorizes the core responsibilities of oncologists into six domains: 

professionalism, patient care, resource management, continuous knowledge acquisition, 

effectiveness, and the implementation of mentorship. According to the definition proposed by 

Starr, medical professionalism first entails that physicians regulate their professional conduct 

through standardized training and collective disciplinary mechanisms. Second, oncologists 

must possess solid professional expertise and clinical knowledge, while adhering to an ethical 

code that prioritizes the delivery of high-quality healthcare services over profit motives (Cruess 

& Cruess, 2020). Enhancing patient care remains one of the foremost obligations and goals of 

physicians. Medical organizations, including the American Society of Clinical Oncology 

(ASCO), consistently emphasize the need to reaffirm the centrality of patient-centered care 

(Berwick et al., 2008). This responsibility requires oncologists to adopt a patient-centered 

therapeutic approach, in which treating the disease alone is insufficient; the patient’s personal 

experience and the healing process must be addressed concurrently. In this context, resource 

management refers to the principle outlined in the Charter on Medical Professionalism, which 

states that physicians must provide care that is both responsive to individual patient needs and 

grounded in the prudent, cost-effective stewardship of finite clinical resources. Against the 

backdrop of global population aging, oncology represents a major component of overall 

healthcare expenditures. Among all disease categories, cancer imposes one of the greatest 

clinical, social, and economic burdens, as measured by cause-specific disability-adjusted life 

years (DALYs) (Mattiuzzi & Lippi, 2019). Accordingly, oncologists must exercise sound 

judgment in managing therapeutic and interventional strategies. Johnson further asserts that 

physicians are obligated to maintain up-to-date professional competence, noting that traditional 

models of continuing medical education are insufficient for preserving clinical knowledge. As 
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such, oncologists must engage in ongoing learning and periodic reassessment of their clinical 

expertise. The fifth obligation—effectiveness—refers to the physician’s ability to manage time 

efficiently to enhance personal productivity. The sixth obligation concerns the implementation 

of mentorship, whereby a more experienced and knowledgeable oncologist is expected to guide 

and support a junior doctor with less clinical exposure. Such mentorship relationships are 

instrumental in fostering the professional development of early-career oncologists under 

structured guidance (Johnson, 2014). 

Beyond oncologists, cancer care involves a multidisciplinary network including social 

workers, non-oncology clinicians, nursing teams, and family caregivers. Nevertheless, 

oncologists occupy a position of ultimate authority within cancer care teams and thus exert the 

most significant influence on patients (Cohen et al., 2018). For one thing, this is attributable to 

their advanced clinical expertise, which confers a level of authority that fosters patient 

adherence to therapeutic recommendations. For another, the sustained physician–patient 

interaction over time contributes to the development of a strong and trusting therapeutic alliance. 

2.1.2.2 Multiple roles of oncologists 

(1) Provider of preventive information 

Oncologists provide patients with preventive information, including cancer-related risk 

factors, behavioral control strategies, and screening for high-risk populations. Both primary and 

secondary prevention help patients avoid the onset or progression of disease, thereby reducing 

medical costs and alleviating the physical, psychological, and socioeconomic burden associated 

with cancer treatment. Recent detailed estimates from France, the United Kingdom, and 

Germany indicate that approximately 40% of cancers in Europe are preventable if current 

knowledge of risk and protective factors is translated into effective primary prevention. Cancer 

screening conducted by oncologists constitutes a critical component in reducing the cancer 

burden. Cancers that typically progress slowly can often be detected at a premalignant or early 

malignant stage, thereby reducing the incidence of late-stage disease (Loud & Murphy, 2017). 

For instance, following the widespread implementation of the Pap smear for cervical cancer 

screening, the mortality rate in the United States has declined by more than 80% (Pinsky, 2015). 

According to the American Cancer Society’s 2018 report, adults who undergo recent cancer 

screening often do so upon physicians’ recommendation (Smith et al., 2018); hence, the 

provision of preventive guidance by oncologists to high-risk individuals is particularly vital for 

effective cancer prevention. 

(2) Diagnostic evaluator 
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Accurate staging of cancer by oncologists is essential, as cancer stage not only reflects 

disease progression but also serves as a key reference for treatment planning and clinical 

decision-making. The diagnostic stage is a strong predictor of cancer mortality, and growing 

evidence suggests that the interval from symptom onset to diagnosis is closely associated with 

disease stage at diagnosis and subsequent survival (Dobson et al., 2014). In response, the United 

Kingdom introduced the National Awareness and Early Diagnosis Initiative (NAEDI) in 2008 

to improve recognition of early cancer symptoms among both patients and healthcare 

professionals (McPhail et al., 2015). When diagnostic delays, defined as more than one month 

from initial consultation to histopathological confirmation, occur, cancer incidence and 

mortality outcomes often worsen (Abu-Helalah et al., 2016). Overdiagnosis, which is frequently 

the result of the screening of asymptomatic individuals, also represents a detrimental aspect of 

cancer diagnostics. Overdiagnosis refers to the identification of cancers in patients who would 

never have experienced symptoms or died from the disease during their lifetime. It increases 

the cancer burden by prompting unnecessary treatments, thereby subjecting patients to 

avoidable suffering and imposing additional healthcare costs. Accurate diagnosis by 

oncologists is therefore indispensable for effective cancer control and appropriate therapeutic 

intervention. 

(3) Therapeutic provider 

Oncologists tailor treatment strategies to specific cancer types, guided by established 

protocols, and employ a variety of antineoplastic therapies such as surgery, chemotherapy, 

radiotherapy, targeted therapy, immunotherapy, hormone therapy, and stem cell or bone marrow 

transplantation. Some treatments are localized, such as surgery and radiotherapy targeting 

specific tumors or anatomical regions, while others, like systemic pharmacotherapy, affect the 

entire body. Oncologists are responsible for selecting the most appropriate and optimal 

treatment regimens based on individual patient profiles, ensuring care that is both specialized 

and comprehensive (American Cancer Society, 2024b). Cancer care provided by oncologists 

extends beyond antitumor therapies to encompass psychological interventions. Psychotherapy 

refers to a theory-based, therapist-facilitated process aimed at modifying patients’ behaviors, 

cognitions, and emotions, and it requires specialized training. Cancer patients often experience 

profound physical and emotional fatigue throughout treatment. Effective pharmacologic 

management of depression during cancer care requires comprehensive assessment, patient 

education, monitoring of adherence and adverse effects, evaluation of therapeutic efficacy, and 

appropriate dose titration. By providing psychological support, oncologists not only safeguard 

patients’ emotional well-being but also foster trust in the physician–patient relationship, thereby 
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facilitating coordination throughout the continuum of care (McFarland & Hlubocky, 2019). 

(4) Communicator 

Research indicates that when oncologists discuss screening results instead of other 

healthcare providers, patients are over 2.5 times more likely to recognize the late-stage nature 

of their disease (Cohen et al., 2018). This finding underscores the critical role of oncologist–

patient communication in helping patients understand their illness, rooted in both the clinical 

authority of oncologists and the trust cultivated through ongoing care.  

Communication between oncologists and patients typically involves four stages: disclosure 

of diagnosis, pre-treatment discussion, communication during treatment, and post-treatment 

follow-up. The first phase involves breaking bad news (BBN), namely, informing patients of a 

cancer diagnosis. UK-based research shows that 87% of patients wish to receive all available 

information, both good and bad, and 98% prefer to be informed whether their illness is cancer 

(Jenkins et al., 2001). Following diagnosis, oncologists engage in detailed conversations to 

determine treatment plans, a process known as pre-treatment communication. Providing 

accurate information on treatment benefits, risks, and goals at this stage significantly enhances 

patient engagement in later, more complex phases of therapy (Lin et al., 2014). When 

complications and side effects arise, clear communication with patients and their families 

facilitates more informed and patient-centered decision-making, particularly given that 

treatment options vary in their risk of mortality. In-treatment communication refers to the 

physician’s ability to respond appropriately to patients’ emotional and psychological needs 

during therapy. A patient-centered, three-stage communication model may be used to address 

emotional distress in cancer patients (Dean & Street, 2014). The first stage involves identifying 

emotional distress, whereby clinicians detect negative emotions such as anxiety or fear through 

active listening, facilitative dialogue, and rapport-building, supported by psychological 

techniques. The second stage, exploring distress, encourages patients to articulate their 

concerns through guided, empathic engagement aimed at emotional relief. The final stage 

involves therapeutic communication, often incorporating psychotherapeutic strategies to 

alleviate distress and improve coping. In survivorship, patients frequently experience side 

effects and require ongoing support, which makes post-treatment communication essential 

(Truant et al., 2017). Oncologists may use in-person consultations, digital platforms, or 

traditional media to deliver tailored prognostic information. All these methods enable both 

patients and caregivers to adopt appropriate post-treatment strategies and improve long-term 

outcomes. 

(5) End-of-Life caregiver 
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Clinicians managing cancer are well-versed in the needs of patients approaching the end of 

life, making the provision of end-of-life care a central responsibility of oncologists. There is a 

growing trend toward continuous, proactive cancer care provided by oncologists during the 

final month of life. Advanced cancer, typically defined as incurable and non-responsive to 

treatment aimed at remission, is often managed with end-of-life strategies to slow disease 

progression and address emotional burden. At this stage, oncologists focus on helping patients 

achieve personal goals while maximizing comfort and preserving functional capacity. Specific 

approaches include dignity therapy, meaning-centered psychotherapy, and supportive 

pharmacotherapy, all designed to enhance patients’ quality of life (Emerson et al., 2022). 

Evidence shows that cancer patients receiving hospice care for more than 30 days experience 

care more aligned with their preferences, greater comfort, and better-reported caregiver 

satisfaction compared to those enrolled for fewer than three days (Kumar et al., 2017). 

According to the 2006 working definition by the UK National Council for Palliative Care, 

end-of-life care includes: i. supporting all individuals with advanced, progressive, incurable 

illnesses to live as well as possible until death; ii. identifying and meeting the supportive and 

palliative needs of patients and their families in the final stage of life; iii. managing pain and 

other symptoms while providing psychological, social, spiritual, and practical support. 

Although often used interchangeably, hospice care and palliative care differ in scope and 

application. Hospice care is typically initiated when two physicians certify that a patient has a 

prognosis of six months or less if the disease follows its natural course. In contrast, palliative 

care can begin at any stage of illness and is not limited to terminal phases; its initiation depends 

on the shared decisions of patients and their healthcare providers (Swami & Case, 2018). 

(6) Interdisciplinary collaborator 

Interdisciplinary collaboration plays a crucial role in advancing oncological research and 

enhancing clinical outcomes. Oncological progress is deeply interwoven with other scientific 

disciplines; for instance, advancements in radiation oncology rely heavily on collaboration 

among radiation oncologists, biologists, and physicists (Burmeister et al., 2018). As supportive 

care continues to evolve, interdisciplinary cooperation in clinical oncology becomes 

increasingly integral. Supportive care addresses patients’ physical, emotional, social, spiritual, 

and informational needs across the disease trajectory, requiring oncologists to coordinate 

services such as palliative care, social work, rehabilitation, psycho-oncology, and integrative 

medicine (Hui et al., 2021). For example, palliative care in oncology adopts a comprehensive, 

team-based approach to meet the physical, emotional, practical, and spiritual needs of patients 

and caregivers. These services are typically delivered by interdisciplinary teams comprising 
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clinicians, nurses, social workers, chaplains, and others. Palliative teams may also include or 

collaborate closely with specialists such as physiotherapists, occupational therapists, 

psychologists, dietitians, acupuncturists, music therapists, and massage therapists (Swami & 

Case, 2018). Such models necessitate that oncologists not only possess core clinical expertise 

in oncology but also an understanding of principles of psychology, sociology, and 

interprofessional collaboration to work effectively within a multidisciplinary care framework. 

2.2 A review of competency research 

2.2.1 Origins of competency research 

The origins of competency research can be traced back to the post-Industrial Revolution era of 

the 19th century, when growing productivity and increasing labor specialization gave rise to a 

progressively diversified occupational structure. During this transformation, noticeable 

differences in individual performance across occupational groups created a demand for 

systematic assessment and selection of professional abilities, leading to the emergence of 

competency-based evaluations. Over time, the definition of “occupation” evolved from a static 

notion rooted in social status to a dynamic perspective centered on whether individuals possess 

the capabilities required to fulfill specific job responsibilities.  

The systematic development of competency theory began in the late 1960s. At the time, the 

U.S. Department of State discovered that traditional reliance on intelligence tests and academic 

performance failed to effectively predict real-world job performance in its selection of 

diplomats. Many candidates who performed well on standardized assessments fell short of 

expectations once in professional roles. Against this backdrop, renowned psychologist David 

C. McClelland was invited to develop a new selection mechanism for the Department of State. 

In the course of his research, McClelland (1973) found that traditional cognitive ability tests 

are significantly limited in their ability to predict occupational success. He advocates moving 

beyond an overreliance on IQ tests and similar tools, and instead focusing on identifying 

behavioral traits and personal attributes grounded in actual workplace demands. That directly 

influence job performance. 

In 1973, McClelland (1973) published his landmark work Testing for Competence Rather 

Than Intelligence in American Psychologist, formally introducing the concept of “competency”. 

McClelland (1973) argues that academic achievement and intelligence tests fail to reliably 

predict job performance and often carry systemic bias against individuals from minority or non-



The Construction of Job Competency Model for Oncologists in Shanghai 

31 

mainstream backgrounds. McClelland (1973) emphasizes that true occupational success is 

determined by observable, measurable behavioral traits and deeper personal qualities 

commonly found in high-performing employees in specific roles, such as motivation, values, 

role perception, self-concept, and skill combinations. These characteristics form the foundation 

of the competency framework and serve as key indicators for predicting an individual’s 

likelihood of success in real-world job performance. 

McClelland’s research approach emphasizes extracting first-hand data from the actual work 

of top performers, utilizing methods such as situational interviews and Behavioral Event 

Interviews (BEI) to identify key competencies and build job-specific competency models. This 

performance-driven, practice-oriented research paradigm lays both the theoretical and 

methodological foundation for subsequent competency studies in fields such as business 

management, human resource development, and medical education. McClelland’s seminal 

paper not only heralds the rise of the “competency movement” but also initiates a paradigm 

shift in modern human resource assessment from intelligence-based to competency-based 

evaluation. 

2.2.2 Advances in competency research 

The concept of “competency” originates in the field of jurisprudence, where it is initially used 

to determine whether an individual possesses the mental capacity to bear legal responsibility. 

The term later enters clinical psychology, where it describes individuals’ capacities in mental 

health and social functioning, such as emotional regulation, interpersonal relationships, and 

care for self and others. In the 20th century, the notion of competency extends into vocational 

counseling and educational psychology, serving as a critical standard for assessing whether 

individuals possess the necessary knowledge, skills, and behavioral attributes required in 

specific professional settings. With the advancement of industrial psychology and 

organizational behavior, competency increasingly emerges as a key theoretical framework for 

evaluating occupational performance and predicting employee effectiveness. Broadly, three 

major research paradigms shape the academic development of competency theory: the 

differential psychology approach, the educational and behavioral approach, and the industrial-

organizational psychology approach. 

First, the differential psychology approach emphasizes stable individual differences in 

cognition, personality, emotion, and motivation, focusing on how these traits contribute to 

professional competence. Pioneers of this paradigm, such as Francis Galton and James McKeen 

Cattell, applied scientific methods to measure cognitive abilities and sensory responses in the 
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late 19th and early 20th centuries, laying the foundation for modern psychometrics (Jensen, 

2011). From the 1950s onward, research into individual differences expands to include 

intelligence structures, information processing, motivational mechanisms, and personality traits. 

Despite methodological diversity, the core aim remains the classification and quantification of 

behavioral performance to identify underlying personal attributes that influence effectiveness. 

This paradigm lays the theoretical and technical groundwork for subsequent competency 

assessment tools, particularly emphasizing deep-seated traits that are not easily trainable. 

Second, the educational and behavioral approach highlights the malleability of behavior 

and the potential of educational interventions. Rooted in behaviorist psychology and 

educational measurement theory, this tradition seeks to improve performance through 

structured learning and training. Researchers within this paradigm, often with educational 

backgrounds, stress the formative roles of environment and experiential learning. A prominent 

example is Bloom’s Taxonomy, which classifies learning objectives into cognitive, affective, 

and psychomotor domains, each accompanied by actionable behavioral indicators (Chandio et 

al., 2016). This behaviorally oriented framework profoundly influences the development of 

competency models, particularly in domains such as educational assessment, curriculum design, 

and the formulation of behavioral standards. 

Third, the industrial-organizational psychology approach synthesizes insights from the 

other two paradigms and concentrates on work behavior, performance criteria, and personnel 

selection within organizational contexts. Researchers adopting this approach conduct 

systematic job analyses and behavioral observations to identify core competencies of high-

performing employees, which then inform the construction of job competency models. Key 

human resource management tools, such as job descriptions and job specifications, emerge from 

this tradition. Among its most influential methodologies is the Assessment Center Method, first 

implemented by AT&T in the early 20th century for managerial selection and subsequently 

adopted by the military during both World Wars for leadership assessment. Studies show that 

assessment centers across different organizations consistently identify similar competency 

dimensions, indicating that managerial and leadership behaviors exhibit cross-organizational 

and cross-cultural generalizability (Thornton III & Byham, 2013). These dimensions, such as 

decision-making, interpersonal influence, and problem-solving form the conceptual foundation 

of modern competency research. 
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2.3 The concept and connotation of competence 

2.3.1 The concept of competency 

As a concept closely linked to individual job performance, competency has served as a 

foundational theoretical construct in fields such as organizational behavior, human resource 

management, and educational training since its first introduction by McClelland in the 1970s 

(McClelland, 1973). Its conceptual meaning and scope have undergone multiple stages of 

refinement and expansion, with researchers defining the core of competency from various 

disciplinary perspectives. 

The term “competency” originates from the Latin word “competere”, meaning “to be 

suitable” or “qualified”. In practical usage, the terms “competence” and “competency” are often 

used interchangeably. In his seminal work, McClelland (1973) argues that traditional 

intelligence tests and educational background fail to effectively predict job performance; 

instead, superior performance is better explained by “competency attributes”, which include 

knowledge, skills, abilities, personal characteristics, and motivation.  

Building on this, McLagan (1980) defines competency as a set of knowledge, skills, and 

abilities required to perform specific tasks. Boyatzis (1991) further expands the concept by 

framing it as a set of underlying individual characteristics such as motivation, self-image, social 

roles, knowledge, and skills, which are causally related to effective job performance. Spencer 

and Spencer (1993) emphasize that competency comprises “deep-seated personal attributes”, 

which include motivation, traits, self-concept, and behavioral skills. It is these attributes that 

distinguish high performers from average ones. This conceptualization underpins the “iceberg 

model”, which categorizes competencies into observable and less observable dimensions. 

Subsequently, scholars from behavioral science, cognitive psychology, and human resource 

management further classify and refine the construct of competency. Christianne and Brian 

(1994) divide competencies into three major categories: technical skills, interpersonal skills, 

and conceptual skills. Ledford Jr (1995) proposes that competencies must meet three criteria: 

they must be observable traits, verifiable attributes, and predictors of future performance. 

Cockerill et al. (1995) stress the relative stability of competent behavior, arguing that such 

behavior enables individuals to adapt to evolving organizational contexts. Byham and Moyer 

(1996) classify competencies into behavioral dimensions, knowledge, and motivation, 

facilitating structured talent assessment and development. 

In subsequent developments, scholars continue to expand the perspectives and components 
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used to measure competency. Mirabile (1997) and Parry (1996), among others, argue that 

competencies are measurable sets of capabilities associated with high performance and are both 

trainable and developable. Green (1999) suggests that competencies should be quantifiable 

behaviors and skills directly linked to performance objectives. Sandberg (2000) contends that 

true competency does not encompass all knowledge and skills, but rather the subset that is 

applied in real work settings. In the Chinese context, scholars such as Wang and Chen (2002) 

and Zhong and Shi (2003) emphasize that competencies are relatively stable psychological and 

behavioral traits that distinguish high performers from average ones. 

In recent years, with advances in training science, job design, and strategic management, 

definitions of competency increasingly highlight its practical and dynamic nature. From a 

training-oriented perspective, Hackney et al. (2023) define competency as the knowledge, skills, 

and attitudes required to achieve organizational goals. Škrinjarić (2022) adopts a broader 

interpretation, viewing competency as a multifaceted capacity including practical skills and 

social personality traits, which enables individuals to handle complex work scenarios. 

In summary, despite variations in definition, the academic community broadly agrees on 

the following: 

(1) Competency serves as a predictor of future job suitability and can differentiate between 

varying levels of performance. 

(2) Competency is multidimensional, encompassing both explicit knowledge, skills, and 

behaviors, as well as implicit factors such as motivation, attitudes, values, and personality traits. 

(3) Competency is context-dependent and closely tied to job tasks and organizational 

objectives. 

(4) Competency is not static but learnable and malleable, and it can be enhanced through 

continuous training and professional development. 

Competency forms the foundation for talent selection and performance evaluation, and 

constitutes a key pillar for achieving strategic goals and enhancing human capital quality. Its 

systematic identification, classification, and measurement have become critical research and 

practice imperatives in contemporary organizational management. 

2.3.2 Distinctions between competency, ability, and quality 

In the domains of human resource management and organizational behavior, ability, quality, 

and competency are frequently employed as core constructs. Although they often intersect in 

articulating the foundational bases of individual performance, a nuanced analysis of their 

theoretical definitions, domains of application, and functional implications reveals distinct 
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conceptual boundaries and a clear hierarchical structure. 

(1) Ability: the latent psychological and physiological conditions for task performance 

In psychology and education, ability is among the earliest and most extensively studied 

constructs, typically referring to the fundamental psychological and physiological conditions 

that enable an individual to perform specific tasks or activities—such as perception, attention, 

memory, reasoning, language proficiency, and motor coordination. Ability emphasizes inherent 

or relatively stable individual traits that are either innate or acquired, serving as essential 

prerequisites for task execution (Chouhan & Srivastava, 2014; Grant & Baden-Fuller, 2018). 

For instance, an individual with strong logical reasoning abilities may be particularly well suited 

for roles involving data analysis or strategic planning. 

Ability is fundamentally conceptualized as a “static trait”, predominantly evaluated through 

standardized assessments or skill-based tests. Such evaluations often fall short in capturing the 

dynamic and contextual nuances of actual job performance (Corbett, 2023; Xu et al., 2014). 

Consequently, ability assessments tend to address whether an individual possesses the necessary 

conditions to undertake a task, rather than determining the level of proficiency with which the 

task can be executed. 

(2) Quality: enduring personality and psychological traits 

The concept of quality, rooted in the disciplines of education and philosophy, generally 

refers to the relatively enduring personality traits, moral dispositions, and value orientations 

cultivated through sustained processes of socialization (Edgerton et al., 2012). Traits such as a 

sense of responsibility, integrity, dedication, and teamwork exemplify deeply embedded 

psychological attributes that are inherently latent and not readily observable. 

Oriented strongly toward ethical and characterological dimensions, quality serves as a 

fundamental criterion for assessing an individual’s holistic development. However, its abstract 

nature renders it conceptually robust yet operationally limited and difficult to quantify (Cohen 

& Morse, 2014). While traditionally positioned as a central objective within educational 

paradigms, quality alone often proves insufficient as a standalone metric for position-specific 

evaluation or performance management within contemporary human resource practices. 

(3) Competency: job-oriented, multidimensional behavioral expression 

In contrast to ability and quality, competency—a concept rooted in applied management 

theory—refers to the composite set of observable, assessable, and cultivable behaviors that an 

individual demonstrates in specific job-related contexts (Zhang & Zhang, 2023). Competency 

integrates both the foundational capabilities necessary for task execution and the deeper 

personal dispositions of the individual. Critically, it is explicitly oriented toward performance 
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in real-world occupational settings, reflecting both contextual specificity and goal-directed 

functionality. 

As articulated in Spencer and Spencer’s (1993) seminal “iceberg model”, competency 

comprises both surface-level and deep-level dimensions: the surface layer includes knowledge 

and technical skills that are readily teachable and modifiable, while the deeper layer 

encompasses motivational drivers, personal values, and personality traits—elements that are 

less visible yet fundamentally determine behavioral consistency and performance sustainability. 

This structural model synthesizes the constructs of ability and quality, while positioning job 

performance as the principal criterion of validation, thereby establishing competency as a 

foundational framework for talent assessment, professional development, and organizational 

effectiveness. 

The conceptual interrelationships among ability, quality, and competency are summarized 

in Table 2.1. 

Table 2.1 Distinctions between competency, ability, and quality 

Dimensions Ability Quality Competency 

Definition 

Psychological 

and 

physiological 

conditions for 

task 

performance 

Enduring personality 

traits 

Performance-relevant behavioral 

attributes that are observable and 

measurable within job contexts 

Attributes static, testable stable, abstract 
integrative, dynamic, and 

developmental 

Trainability moderate low high 

Assessment 

methods 

standardized 

tests, skill-based 

examinations 

behavioral observation, 

longitudinal evaluation 

behavioral interviews, performance 

analysis, 360-degree feedback. 

Application 

scenarios 

initial screening, 

psychological 

assessment in 

recruitment 

educational training, 

values-based guidance 

job-person fit, performance 

evaluation, talent development 

Consequently, competency emerges as a refined and reconceptualized construct built upon 

ability and quality, distinguished by its central attributes of performance orientation, behavioral 

expression, and person–job fit. This framework and its associated practical instruments embody 

both the measurability characteristic of ability and the deep motivational substrates inherent in 

quality, positioning competency as the most comprehensive and pragmatically relevant concept 

within organizational human resource management. Within scholarly inquiry, the precise 

demarcation of competency from ability and quality facilitates the construction of robust 

competency models and enhances the reliability of organizational job analyses. From a 

managerial standpoint, it underpins the development of competency-based systems 
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encompassing talent selection, education and training, performance appraisal, and career 

progression, thereby optimizing person–job fit and ultimately elevating both organizational 

effectiveness and the caliber of professional development. 

2.3.3 Typology of competency 

Scholars develop various competency classification frameworks from diverse perspectives to 

systematically elucidate the compositional logic and functional mechanisms underlying 

competency. Based on the level of manifestation and functional attributes, competency can be 

delineated into “threshold competency” and “core (or differentiating) competency”. From a 

structural standpoint, Spencer and Spencer (1993) propose the seminal five-layered “Iceberg 

Model”, which serves as a foundational theoretical framework and analytical tool in 

competency research.  

(1) Threshold competency and core (or differentiating) competency 

Competency is commonly categorized into threshold competency and core (or 

differentiating) competency, based on its hierarchical contribution to job performance (Spencer 

& Spencer, 1993). Threshold competency refers to the fundamental behavioral or capability 

standards that an individual must attain to be considered qualified for a given job. It typically 

encompasses essential domain knowledge, technical skills, and communication proficiency, 

constituting the minimum requirements for satisfactory task execution. For example, a 

physician’s capacity for clinical diagnosis and a nurse’s mastery of emergency procedures are 

both representative of threshold competency. 

By contrast, core competency refers to the critical behavioral capabilities that distinguish 

high performers from average ones, serving as a determining factor in attaining superior 

performance and sustaining an organization’s competitive edges. It typically encompasses a 

strong sense of accountability, advanced problem-solving capacity, leadership, systems 

thinking, and the ability to collaborate effectively within teams. For instance, in clinical 

contexts, healthcare professionals who exhibit strong humanistic values and interdisciplinary 

integration skills frequently demonstrate exceptional performance in managing complex cases 

and coordinating multidisciplinary care. Core competency reflects not only the individual’s 

advanced professional aptitude, but also an organization’s cultural orientation and its strategic 

approach to talent development. 

(2) Based on structural hierarchy: Spencer’s five-level iceberg model 

Drawing upon behavioral event interviews across hundreds of jobs and thousands of high-

performing individuals, Sanghi (2003) refines the widely recognized iceberg model of 
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competency. 

The model delineates competency into five hierarchical levels, arranged from the deepest 

to the most surface-level dimensions: 

i. Motives: the intrinsic psychological forces that drive behavior, representing the most 

profound mechanism underlying sustained individual performance. 

ii. Traits: relatively enduring personal characteristics, such as self-confidence, resilience, 

and emotional stability. 

iii. Self-concept: the individual’s self-perception, internalized values, and role 

identification within both social and organizational contexts. 

iv. Skills: the technical and cognitive abilities that are learnable and applicable in practical 

work settings. 

v. Knowledge: the theoretical and factual information necessary for effective job 

performance. 

In this model, the top three levels — motives, traits, and self-concept — are categorized as 

deep-level competencies. These elements are not easily cultivated through short-term training, 

yet they exert a decisive influence on long-term job performance. The bottom two levels — 

knowledge and skills — are classified as surface-level competencies, which are more readily 

observable and amenable to development, and thus traditionally form the core content of 

standard training and assessment practices. This model emphasizes the critical role of deep-

level competencies in shaping individual behavioral patterns and differentiating performance 

outcomes. It further underscores that talent selection and professional development should not 

be limited to surface-level attributes such as knowledge and technical skills. 

(3) Applications and distinctive features of competency in the healthcare sector 

In the healthcare sector, the taxonomy of competency serves not only as a construct of 

theoretical significance but also as a pivotal framework for informing clinical practice (Zou et 

al., 2022). Medical practice is inherently characterized by high levels of risk, intensity, and 

ethical complexity. As such, the constitution of competency in this field must encompass 

multilayered dimensions—extending beyond domain-specific knowledge and technical 

proficiencies (e.g., diagnostic acumen, surgical skill) to include deeper motivational drivers and 

ethical dispositions. Specifically, attributes such as a strong sense of responsibility, empathy, 

collaborative orientation, and effective physician–patient communication are regarded as 

critical determinants of both care quality and team performance (Epstein et al., 2002; Rogers & 

Schill, 2021). 

For example, the CanMEDS framework—developed by the Royal College of Physicians 
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and Surgeons of Canada—conceptualizes the core competency of medical professionals across 

seven essential roles: medical expert, communicator, collaborator, health advocate, manager, 

scholar, and professional. Functionally, this model offers a structured and multidimensional 

articulation of core competencies in the clinical setting, integrating domain-specific knowledge 

and technical skills with deeper personality traits and values (Frank et al., 2015; Thoma et al., 

2023). Competency-Based Medical Education (CBME), a paradigm in contemporary medical 

training, is fundamentally informed by this stratified classification logic. It prioritizes 

assessable behavioral performance as central to the milestone-based evaluation of learning 

outcomes (Wong & Moni, 2014). This shift marks a transition away from the traditional 

emphasis on theoretical knowledge acquisition toward a more comprehensive approach to 

professional development in terms of competencies. It foregrounds the cultivation of non-

technical attributes such as professional ethics, emotional regulation, and interdisciplinary 

collaboration. 

In summary, the classification system of competency not only elucidates the hierarchical 

structure of behavioral attributes but also serves as a systematic and structured tool for 

organizations in recruitment, performance assessment, and career development. The distinction 

between threshold and core competency clarifies criteria for talent identification and 

developmental pathways. Furthermore, the five-tier structural model deepens the understanding 

of the intrinsic-extrinsic dynamics that shape workplace behaviors, thereby articulating the 

theoretical linkage between individual competency and job performance. In highly specialized 

sectors such as healthcare, this multidimensional framework not only enriches the theoretical 

foundation of competency studies but also directly addresses societal expectations for advanced 

humanistic healthcare delivery. It thus provides a solid foundation for the effective 

implementation of competency-based approaches in both professional education and applied 

practice. 

2.4 Competency model 

2.4.1 Definition 

The competency model (CM) refers to a structured set of competencies required for superior 

performance in a specific job. It comprises an integrated framework of job-relevant knowledge, 

skills, behaviors, and individual attributes (Shet et al., 2019). Importantly, the competency 

model is not confined to job demands; it also anticipates future requirements, making it widely 
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utilized in practice as a strategic tool for personnel selection, evaluation, training, and 

motivation. At its core, a competency model functions as a success profile, designed to 

systematically represent the constellation of capabilities that distinguish high performers in a 

given job (Marrelli, 1998). When effectively developed, it can clarify the competency 

architecture necessary for occupational success, thereby providing both a theoretical foundation 

and practical roadmap for targeted individual development and capacity building (Zhu & Yang, 

2023). Moreover, it significantly advances both the theory and application of contemporary 

human resource management. 

Competency models are typically structured into two levels: (1) observable capability traits 

such as domain-specific knowledge and technical skills, which are relatively easy to identify, 

measure, and enhance through formal education and training, (2) implicit, deeper personal 

characteristics—such as attitudes, motivation, self-awareness, and values, which are more 

predictive of actual performance and long-term potential in the workplace. To facilitate a more 

systematic understanding of competency structure, two widely recognized theoretical 

frameworks are the iceberg model and the onion model. These models share a high degree of 

conceptual and structural alignment, differing primarily in their modes of representation (see 

Figures 2.1 and 2.2). Together, they offer a theoretical foundation for the layered analysis and 

visualization of competencies, while also serving as a conceptual basis for the development of 

competency-based assessment tools. 

(1) The iceberg model 

The iceberg model conceptualizes competency as comprising five distinct categories, 

hierarchically arranged across two domains: explicit (surface-level) and implicit (deep-level) 

characteristics (McClelland, 1973). The categories are presented in Table 2.2. 

Table 2.2 Categories of competencies according to the iceberg model 

Category Definition Domain 

Knowledge 
Domain-specific knowledge possessed by an individual 

within a defined professional field 
explicit 

Skill 
The ability to systematically apply knowledge to 

accomplish specific physical or cognitive tasks 
explicit 

Self-concept 
The outward manifestation of one’s attitudes, values, or 

self-concept 
implicit 

Traits 
An individual’s physiological characteristics and habitual 

patterns of responding to situations or stimuli 
implicit 

Motives 
An enduring internal drive that compels an individual to 

act in pursuit of a valued goal or stimulus 
implicit 

Source: McClelland (1973) 

Drawing an analogy to an iceberg, the model depicts the visible portion above the 

waterline—including knowledge and skills—as explicit competencies. These elements are 
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readily observable, assessable, and responsive to enhancement through short-term training and 

experiential learning. Accordingly, they are regarded as the foundational requisites for fulfilling 

occupational responsibilities and achieving threshold performance. Conversely, the submerged 

portion of the iceberg encompasses deeper constructs such as motives, personal traits, and self-

concept, which constitute implicit competencies. These attributes are inherently latent, resistant 

to direct measurement, and less amenable to rapid development. Nevertheless, they exert a 

profound influence on individuals’ behavioral patterns and long-term performance at work. 

Given their foundational impact on workplace conduct, these components are often classified 

as core, differentiating competencies—that is, critical attributes that distinguish high performers 

from their average counterparts. In sum, the iceberg model not only elucidates the hierarchical 

organization of competency but also highlights the indispensable role of implicit factors in 

forecasting and enhancing individual job performance. 

 

Figure 2.1 Iceberg model of competency 

Source: McClelland (1973) 

(2) The onion model 

The onion model of competency, developed as an extension of the iceberg model, employs 

a concentrically ringed framework to vividly illustrate the gradations in observability and 

trainability of various competency elements. The model delineates competencies into multiple 

concentric layers from the periphery to the core. The outermost layer comprises knowledge and 

skills—explicit competencies that are observable, readily measurable, and rapidly enhanced 

through short-term training and practice (Spencer & Spencer, 1993). The innermost layer 

encompasses deep-level elements—motives, personal traits, and self-concept—which are 
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implicit, difficult to quantify directly, and resistant to short-term intervention. Compared with 

the iceberg model, the onion model places greater emphasis on the concentric structure and 

dynamic interplay among competency characteristics, highlighting the progressive decrease in 

assessability and learnability from the periphery to the core. This model not only facilitates a 

systematic understanding of the composition of capabilities required for specific jobs but also 

provides a logical and analytical framework for the identification, development, and assessment 

of competencies. 

 

Figure 2.2 Onion model of competency 

Source: Spencer & Spencer (1993) 

2.4.2 Construction 

The competency model serves as a systematic framework for identifying and integrating the 

critical behaviors and attributes that underlie superior performance in a specific job. Its 

development hinges upon the rigorous, systematic collection and synthesis of competencies that 

are closely correlated with high levels of job performance. To date, the academic community 

primarily employs the following methods to construct competency models: 

(1) Behavioral Event Interview (BEI) 

The Behavioral Event Interview is a structured, open-ended interviewing technique based 

on retrospective accounts of actual work experiences and is widely regarded as a method with 

high validity and reliability in competency model development. This method emphasizes an in-

depth exploration of individuals’ past critical work situations by guiding interviewees to 

describe in detail the behaviors they exhibit in specific contexts to identify their underlying 

competency attributes. Interview protocols typically adopt a double-blind or semi-structured 
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format, requiring participants to recall and narrate at least three examples of outstanding 

(positive) and three of suboptimal (negative) performance. During the interview, researchers 

systematically document the contextual triggers, event progression, task outcomes, event 

duration, roles of involved personnel, as well as the interviewee’s cognitive processes, 

behavioral responses, and emotional experiences. Through systematic analysis of the interview 

transcripts, researchers can distill the deep-level competencies that distinguish high-performing 

individuals—particularly those personality traits that are not directly observable. By further 

comparing the competency profiles of high performers with those of average performers, a job 

competency model can be developed. While this method enables the acquisition of rich and in-

depth behavioral data, it is also characterized by several limitations, including procedural 

complexity, demanding analytical requirements, the necessity for extensive training of 

interviewers, and elevated implementation costs. 

(2) Questionnaire-based survey method 

The questionnaire-based survey method offers a convenient and efficient approach to 

competency model development, typically involving the assessment of job-related 

competencies through structured questionnaires. Researchers design the questionnaire content 

based on the specific job characteristics and disseminate it through paper-based, electronic, or 

online formats. This method facilitates the collection of large-scale data within a relatively short 

time frame and is well suited for gathering broad-ranging information, with a high degree of 

standardization in data analysis. In the construction of competency models, researchers 

typically integrate questionnaire surveys with statistical techniques such as factor analysis to 

systematically identify the key competency attributes required for specific positions. Its primary 

limitation lies in the demand for survey designers to possess solid domain expertise and 

extensive experience in measurement; moreover, the reliability and validity of the questionnaire 

heavily depend on the quality of its design and the representativeness of the sample. 

(3) Interview-based application of the critical incident technique 

This approach adapts interviewing strategies from the behavioral event interview (BEI), 

while focusing specifically on critical incidents occurring in actual job contexts. In contrast to 

BEI, it typically does not differentiate between high- and average-performing samples; 

interviews are conducted directly once the target group has been identified. Respondents are 

prompted to recount personally experienced success or failure events and are guided to provide 

detailed descriptions of the incident’s context, sequence, personnel involved, and outcomes. By 

analyzing the behavioral features embedded within these incidents, researchers can identify the 

core competencies that significantly influence job performance. However, the absence of 
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performance-based sample differentiation may introduce a risk of analytical bias. 

(4) The Delphi method 

The Delphi method is a structured, consensus-oriented technique for forecasting and 

decision-making, frequently applied in the identification and selection of competencies. It 

entails multiple rounds of anonymous consultation with experts, wherein feedback is 

systematically aggregated after each round to iteratively promote convergence of opinion. This 

approach effectively synthesizes diverse expert judgments while mitigating conformity bias 

arising from the general public, thereby enhancing the methodological rigor and objectivity of 

conclusions. The Delphi method is particularly advantageous in the early stages of model 

development, especially in contexts where empirical evidence is limited or unavailable. 

Nonetheless, it is not without limitations: expert assessments may be influenced by subjective 

bias, and the iterative nature of the process can be time-intensive. 

(5) Job analysis method 

The job analysis method entails a systematic examination of the tasks and responsibilities 

intrinsic to a given job. Through the comprehensive collection and organization of job-related 

information—including job content, duties, qualification requirements, and working 

conditions—it aims to delineate competency characteristics that are strongly correlated with 

superior job performance. This approach prioritizes analysis of the “job” itself rather than direct 

evaluation of individual behavioral manifestations, and is widely utilized within human 

resource management for purposes such as job design and specification of selection criteria. Its 

advantages include operational simplicity, cost-effectiveness, and the ability to provide 

comprehensive and detailed job information. Nevertheless, a notable limitation lies in its 

relatively limited focus on employees’ behavioral processes, which constrains its capacity to 

capture nuanced individual differences and underlying latent competencies. 

In summary, a variety of methodologies exist for competency model development, each 

distinguished by unique characteristics and specific scopes of application. In practical 

implementation, researchers are advised to exercise methodological flexibility by selecting 

approaches that align with job attributes, available resources, and defined research objectives. 

To uphold the reliability and enhance the practical relevance of competency models, this study 

advocates the integrative use of multiple methods, harnessing their complementary advantages 

to improve both reliability and validity. This study employs semi-structured interviews. The 

methodological advantages and implementation procedures are detailed in Chapter 3, 

“Research Methods.” 
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2.4.3 Validation 

A competency model that has not undergone thorough empirical validation lacks a robust 

scientific foundation to support its application in human resource management practices and 

cannot reliably guarantee the anticipated outcomes; it may even lead to misleading conclusions. 

Therefore, a systematic and multidimensional evaluation of the model is an essential procedure 

to ensure that it accurately captures the core job requirements, effectively discriminates among 

performance levels, and provides a sound basis for managerial decision-making. Consequently, 

following the development of a competency model, rigorous validation is imperative to confirm 

its practical applicability and reliability, thereby furnishing a theoretical underpinning for 

subsequent personnel selection, training, and performance management. At present, the 

commonly employed approaches for model validation can be broadly categorized into the 

following three types: 

(1) Interview method 

The interview method is conventionally applied following the preliminary construction of 

a competency model, aiming primarily to evaluate whether the competency characteristics 

incorporated in the model can reliably discriminate among distinct performance levels through 

structured interviews conducted with an independent validation cohort. The procedure involves 

selecting a new cohort of high-performing and average-performing individuals based on the 

existing competency model, administering structured interviews to elicit behavioral indicators 

and critical incidents manifested in their actual work settings, and organizing the interview data 

and subjecting them to statistical analysis to compare the distribution of competency attributes 

across performance groups, thereby assessing the model’s generalizability and discriminant 

validity. Although this approach offers relatively direct insights into the association between 

model constructs and actual job performance, it demands rigorous interview design and high-

level analytical expertise. 

(2) Testing method 

The testing method primarily involves the empirical assessment of key competencies 

defined within the model using instruments such as situational judgment tests and assessment 

centers, followed by application validation on an independent sample. Typically, standardized 

assessment tools are developed based on the model’s framework, with candidates exhibiting the 

targeted competencies identified through testing. These candidates’ subsequent job 

performance is then monitored and evaluated to determine the model’s predictive validity and 

job fit. The principal advantage of this approach lies in its ability to link the model to actual job 
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performance; however, this is contingent upon the assessment instruments possessing robust 

reliability and validity, and the evaluation process generally necessitates an extended time frame. 

(3) Questionnaire method 

The questionnaire method is a widely utilized approach for validating the structure and 

content of a competency model based on large-sample datasets. Researchers translate the 

competency attributes delineated in the model into operationalized questionnaire items, and 

conduct statistical analyses on the responses collected from the sample to rigorously assess the 

model’s psychometric properties, namely reliability and validity. This process ultimately 

substantiates the model’s applicability and predictive validity within specific organizational 

settings. 

i. Reliability analysis 

Reliability serves as a critical indicator for assessing the consistency and stability of a 

measurement instrument across repeated measurements; a higher reliability coefficient 

indicates lower measurement error and greater data credibility (Wu, 2009). In social science 

research, reliability is commonly categorized into three types: inter-rater reliability, internal 

consistency reliability, and test-retest reliability (Ma, 2005). Among these, internal consistency 

reliability is the most widely used in empirical studies and is typically evaluated using 

Cronbach’s alpha coefficient. This coefficient ranges from 0 to 1, with higher values indicating 

greater internal consistency among items in the scale and a more stable internal structure. 

According to Nunnally and Bernstein (1994), a Cronbach’s alpha of 0.70 is generally regarded 

as the minimum acceptable threshold in the social sciences. Specifically, α ≥ 0.90 indicates 

excellent reliability; 0.80 ≤ α < 0.90 reflects good reliability; 0.70 ≤ α < 0.80 is considered 

acceptable; whereas α < 0.70 suggests insufficient reliability and limits the scale’s suitability 

for inferential analysis. Moreover, during item analysis and exploratory factor analysis, retained 

items should demonstrate a corrected item-total correlation (CITC) greater than 0.35 to ensure 

satisfactory item-dimension correlation and structural coherence (Li, 2004). These benchmarks 

offer critical guidance for researchers conducting reliability assessments and thereby ensure the 

statistical robustness of the measurement instruments. 

ii.Validity analysis 

a. Content validity 

In the initial phase of model validation, the evaluation of content validity holds primary 

importance. This process is designed to ensure that the competency items and their associated 

behavioral descriptors comprehensively and accurately capture the core responsibilities and 

essential requirements of the target job. Typically, a panel of subject matter experts (SMEs)—
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individuals with in-depth knowledge of the job—is invited to independently and systematically 

assess each component of the model, ranging from broad competency dimensions to specific 

behavioral indicators, in terms of representativeness, clarity, necessity, and completeness (Ye, 

2010). A model lacking a robust foundation of content validity will render subsequent statistical 

validations devoid of their intended meaning and explanatory power. 

b. Construct validity 

The assessment of construct validity focuses on whether the constructs measured by the 

model align with the underlying theoretical assumptions—that is, whether the model 

authentically and accurately captures the dimensional structure of the constructs it purports to 

measure. This validation process typically relies on large-scale empirical datasets and involves 

sophisticated statistical procedures. In the early stages of model development—or when 

theoretical foundations remain underdeveloped—researchers often apply exploratory factor 

analysis (EFA) to explore latent structural relationships among competency indicators, identify 

common factors, and refine the model’s dimensional configuration (Chen et al., 2023). When 

the model is grounded in established theoretical frameworks or informed by prior empirical 

studies, confirmatory factor analysis (CFA) becomes the standard tool to assess the degree of 

alignment between the hypothesized model and the observed data (Bentler & Bonett, 1980; 

Browne & Cudeck, 1993; Hu & Bentler, 1999; Jöreskog, 1969; Nunnally & Bernstein, 1994). 

By systematically evaluating a range of model fit indices—such as the chi-square to degrees of 

freedom ratio (χ²/df), Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), Root Mean 

Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual 

(SRMR) —researchers can rigorously evaluate the structural soundness of the model and the 

extent to which each observed variable meaningfully reflects its corresponding latent construct. 

A robust construct validity is fundamental to ensuring the model’s internal coherence and 

theoretical rigor. 

c. Criterion-related validity 

Criterion-related validity constitutes a central metric for evaluating a model’s predictive 

capability and its real-world applicability. It reflects the statistical strength of the association 

between assessment outcomes derived from the model and individuals’ actual job performance 

or other externally established criteria (Hsu, 2023). This form of validity is generally 

categorized into two principal types: concurrent validity and predictive validity. Concurrent 

validity is assessed by gathering competency evaluation data from current employees alongside 

their contemporaneous performance outcomes, thereby examining the immediate correlations 

between the two. In contrast, predictive validity adopts a prospective orientation. Taking a 
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competency model as an example, during personnel selection, competency assessment data are 

first collected from job applicants prior to their employment. After they have been employed 

and have performed their duties for a certain period, their actual job performance is evaluated. 

The analysis then focuses on determining the extent to which the initial competency assessment 

can predict future job performance. Although the implementation of predictive validity requires 

a longer evaluation cycle, it provides stronger empirical justification for the forward-looking 

nature of the model. Ultimately, the magnitude of criterion-related validity directly determines 

the model’s practical effectiveness in critical human resource functions, including personnel 

selection, performance evaluation, training and development, and career planning. 

In conclusion, the validation of a competency model is a systematic undertaking that spans 

the entire research process and integrates multiple dimensions and methodological approaches. 

It requires researchers to uphold the spirit of inquiry fundamental to scientific disciplines and 

to apply rigorous psychometric techniques in conducting a thorough and multifaceted 

evaluation of the model—specifically in terms of its content validity, construct validity, 

criterion-related validity, discriminative power, and measurement reliability. Only through such 

a comprehensive and methodologically robust validation process can a competency model for 

oncologists in Shanghai be established—one that is both theoretically sound and practically 

applicable within the complexities of clinical settings. Ultimately, such a model serves as a 

foundational tool for advancing healthcare quality and strengthening the development of 

medical human resources. 

2.5 Theoretical foundations of competency 

2.5.1 Systems theory 

Systems theory, as a philosophically grounded and methodologically robust paradigm with 

wide-ranging applicability, offers a powerful conceptual lens for the comprehension and 

analysis of complex phenomena. Its core proposition holds that any object of study, whether it 

be an ecological system in nature, a social organization, or individual behavior, can be viewed 

as an organic whole in which various internal components interact and depend on one another 

(Friedman & Allen, 2011). Systems theory emphasizes the necessity of understanding 

phenomena through the dimensions of wholeness, interconnectedness, dynamism, and 

hierarchical organization, and explicitly opposes viewing problems in an isolated, static, or 

fragmented manner (J. D. Wen, 2005). Applying the principles of systems theory to competency 
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research—particularly within the context of oncologists in Shanghai, a professional group 

characterized by high specialization and considerable role complexity—offers significant 

theoretical value and practical relevance. 

First, the principle of holism within systems theory suggests that an oncologist’s 

competency is not merely the linear sum of knowledge, skills, or traits; rather, it constitutes a 

structurally cohesive and functionally integrated organic whole. Each competency element, 

such as clinical decision-making, research innovation, physician–patient communication, 

teamwork, and professional ethos fulfills a specific role within this whole, and is defined in its 

efficacy by its interdependence, mutual reinforcement, or constraint with other elements. For 

example, an oncologist may exhibit exceptional clinical skills (a skill-based element), yet if this 

is not complemented by effective physician–patient communication (a behavioral element) and 

a strong sense of responsibility (a motivational/trait-based element), their overall clinical 

competency and patient outcomes may be substantially diminished. Therefore, the construction 

of a competency model must transcend the mere enumeration of individual competency 

elements and instead emphasize how these elements are organically integrated and 

synergistically interact to drive superior performance (Shet et al., 2019). This demands that, 

during model development, researchers identify the critical competency building blocks and 

further elucidate their internal logical interrelations and structural hierarchy, thereby 

establishing a scientific framework that manifests the emergence of competencies in job 

performance. 

Second, the principle of interrelatedness in systems theory accentuates the intricate 

interdependencies and dynamic interactions among elements within a system as well as between 

the system and its external environment. The competency system of oncologists does not 

operate in isolation; it is continuously influenced by the organizational context, such as hospital 

culture, departmental climate, and management policies; the industry environment, such as 

healthcare policies and technological advancements; and the state of cutting-edge academic 

research, as well as the broader sociocultural milieu. For instance, the rapid development of 

health information technologies imposes new demands on oncologists’ information literacy and 

their capacity for lifelong learning; likewise, ongoing healthcare system reforms may affect 

competency requirements related to resource allocation, cost management, and operational 

efficiency. Conversely, improvements in the overall competency level of oncologists can in turn 

positively drive enhancements in healthcare service quality, medical research progress, and 

public health and wellbeing. Therefore, when constructing competency models, it is essential 

to situate oncologists’ competencies within an open and dynamic system, thoroughly 
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considering the interactive effects between individual competencies and multi-level 

environmental factors, so as to ensure the ecological validity of the model and its adaptability 

to future developments. 

Third, the principles of dynamism and adaptability in systems theory highlight that a system 

is a continuously evolving process endowed with self-regulatory capacities and the ability to 

adapt to external environmental changes. Given the rapid advancements in medical knowledge, 

ongoing innovations in oncology diagnostic and therapeutic techniques, and increasingly 

diverse patient needs, oncologists’ competencies must demonstrate dynamic development and 

considerable plasticity. A static and inflexible competency model is inadequate to meet the 

demands of such a rapidly evolving environment (Song, 2010). Systems theory therefore 

suggests that the development of a competency model should prioritize the development 

potential and plasticity of competencies, not only identifying the essential capabilities required 

by the current role but also anticipating novel demands arising from future trends. Furthermore, 

the model itself should possess flexibility and openness, allowing for timely modification and 

refinement in response to empirical feedback and environmental shifts, thereby ensuring its 

enduring validity and practical relevance. 

Last, the principle of hierarchy within systems theory suggests that complex systems are 

typically composed of multiple layers of subsystems. In competency research, individual 

competency can be viewed as a system in itself, further divisible into specific dimensions and 

components; at the same time, it functions as a subsystem within a broader system including 

team-level, departmental, and even hospital-wide organizational capabilities. This hierarchical 

perspective facilitates a systematic analysis of competency structures and their functional 

mechanisms across various organizational levels. Within the competency model for oncologists, 

different layers or types of competencies can be identified—such as core generic competencies, 

professional competencies, and leadership competencies—and their relative importance and 

patterns of expression can be analyzed across different stages of career development or across 

transitions in professional roles. 

In sum, systems theory offers a macro-level and integrative theoretical framework for this 

study. It encourages researchers to move beyond the simple listing of competency components 

and instead undertake a deeper investigation into their internal structures, dynamic mechanisms, 

and complex interactions with the broader environment, thereby supporting the development of 

a more comprehensive, insightful, and practically applicable competency model. Throughout 

subsequent stages—including research design, data collection and analysis, and model 

interpretation and application—a systems-theory-informed approach based on systems theory 
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should be consciously and consistently employed, so as to ensure both the scientific reliability 

and systemic coherence of the research process. Ultimately, this approach aims to generate 

valuable theoretical contributions and practical solutions that enhance the overall quality of 

oncologists in Shanghai and advance the standard of cancer care services across the region. 

2.5.2 Person–job fit theory 

Person–job fit theory, a longstanding and influential conceptual cornerstone in the fields of 

organizational behavior and human resource management, provides essential theoretical 

grounding for understanding the interaction between individuals and their work environments, 

and how such alignment shapes individual attitudes, behaviors, and organizational outcomes. 

At the heart of this theory lies the assertion that when an individual’s characteristics—such as 

knowledge, skills, abilities, values, and personality traits, collectively referred to as KSAOs 

(Knowledge, Skills, Abilities, and Other Characteristics)—are well-aligned with the 

requirements, rewards, and cultural attributes of a job, the individual is more likely to 

experience greater job satisfaction, stronger organizational commitment, lower quit intentions, 

and enhanced job performance (Bui et al., 2017; Memon et al., 2015; Mensah & Bawole, 2020; 

Oehley, 2007). Within the context of developing a competency model for oncologists, Person–

job fit theory not only offers a clear and logical foundation for the model’s practical 

implementation, but also illuminates a critical pathway for enhancing the quality of oncology 

care and the effectiveness of workforce development through improved alignment between 

physicians’ competencies and job demands. 

From its theoretical lineage, the concept of person–job fit can be traced back to early 

vocational psychology studies on individual differences and occupational choice. In its modern 

evolution, the theory has diversified into two principal dimensions: needs–supplies fit and 

demands–abilities fit (Caplan & Van Harrison, 1993). Needs–supplies fit posits that when an 

organization effectively meets an individual’s needs, motivations, and preferences, such as 

opportunities for growth, autonomy, and meaningful work, the employee is more likely to 

exhibit positive workplace attitudes and behaviors (Abdelmoteleb, 2020; Greguras & 

Diefendorff, 2009). Demands–abilities fit, in contrast, focuses on how well an individual’s 

knowledge, skills, and abilities align with the demands and challenges of the job, which in turn 

fosters a sense of accomplishment and supports high levels of performance (Greguras & 

Diefendorff, 2009; Trautmann et al., 2011). A competency model, at its core, is a systematic 

representation of the demands specific to a given job. It outlines the specific constellation of 

capabilities required for oncologists to achieve outstanding performance in this highly 
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specialized domain. Therefore, the process of constructing a competency model for oncologists 

represents not only a deepened understanding of job-specific demands but also a critical step 

toward enabling a more refined and effective demands–abilities fit. 

Within the highly specialized career of oncologists, the importance of person–job fit 

becomes particularly pronounced. Oncological practice is marked by high complexity, 

uncertainty, and risk, demanding not only advanced medical knowledge and clinical acumen 

but also research capacity, communication proficiency, ethical integrity, and psychological 

resilience (Hlubocky et al., 2016). A significant mismatch between a physician’s competencies 

and the job’s demands may result in professional burnout and reduced effectiveness, and, more 

critically, compromise patient safety and outcomes. Conversely, when physicians possess 

competencies that closely align with job requirements, they are more likely to demonstrate 

accurate judgment and make effective decisions in complex clinical settings, communicate 

empathetically with patients and their families, actively engage in medical research and 

innovation, and derive greater professional fulfillment (Xu, 2021). Therefore, the scientific 

construction and effective implementation of a competency model for oncologists can empower 

healthcare institutions to select talent whose capabilities demonstrate strong alignment with job 

requirements based on clearly defined competency standards, thereby enhancing person–job fit 

at the recruitment stage. 

Furthermore, the theory of person–job fit serves not only as a guiding principle in talent 

selection, but also in subsequent stages of talent development, deployment, and retention. A 

well-defined competency model for oncologists can provide in-service physicians with clear 

goals and direction for development and training, assist them in identifying gaps in key 

competencies, and enable the formulation of individualized learning and improvement plans. 

In the realm of performance management, a competency-based evaluation framework offers a 

more holistic and objective reflection of physicians’ contributions beyond what is captured by 

conventional quantitative metrics, thereby encouraging physicians to pursue comprehensive 

competency growth (Lin, 2001). With regard to career planning, a competency model can 

delineate a clear professional development pathway and a stepwise competency advancement 

framework, motivating physicians to continuously strive for excellence (Oyetunde & 

Oluwafunke, 2015). Thus, the construction and application of competency models constitute 

an organizational approach to systematically enhancing person–job fit, with the broader aim of 

unlocking individual potential, optimizing team collaboration, and ultimately improving overall 

organizational performance. 

It is important to note, however, that person–job fit is not a static construct, but rather a 
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dynamic and evolving process. As medical knowledge rapidly expands, diagnostic and 

therapeutic technologies advance, and models of care continue to evolve, the competency 

requirements for oncologists are also undergoing continual transformation. Therefore, when 

applying person–job fit theory to guide the construction of a competency model, it is essential 

to take this dynamic nature into full account. Attention should be given not only to the present 

person–job fit (P–J fit), but also to the potential fit in the future, including the one between 

individuals and more advanced jobs they may assume in the future (person–future job fit). 

Moreover, beyond the match between the individual and the specific job, the alignment between 

the individual and the broader organizational culture and values (person–organization fit, or P–

O fit) is also a critical factor that influences work behavior and organizational effectiveness. 

These higher-level demands for fit should be meaningfully reflected in the conceptual 

framework of the competency model or at least be thoughtfully considered in its practical 

application. 

In summary, the person–job fit theory provides this study with a robust theoretical 

foundation and a clear practical orientation. By underscoring the importance of identifying and 

fulfilling job demands for individual capabilities, as well as aligning personal needs with 

organizational provisions, this theory serves as a central mechanism for enhancing individual 

performance and overall organizational effectiveness. The scientific construction and effective 

application of a competency model for oncologists enables the systematic enhancement of the 

level of person–job fit within the oncology workforce, thereby injecting strong momentum into 

the sustained and healthy development of specialized oncology services in Shanghai. This study, 

grounded in person–job fit theory, is committed to developing a model that accurately captures 

the core competency requirements of oncologists and effectively informs human resource 

management practices. 

2.5.3 Tacit knowledge theory 

Tacit knowledge theory, a foundational construct in cognitive psychology and knowledge 

management, offers profound insights into the complex structure of human knowledge—

especially the “tacit” knowledge that is difficult to articulate or formalize (Hadjimichael & 

Tsoukas, 2019; Zuo, 2000). This theory is first systematically articulated by Michael Polanyi, 

a Hungarian-born British physical chemist and philosopher, in his seminal work Personal 

Knowledge: Towards a Post-Critical Philosophy and further elaborated in his later book The 

Tacit Dimension. Polanyi’s core ideas are encapsulated in the iconic dictum: “We know more 

than we can tell”, positing that a vital component of human knowledge resides beyond what 
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can be fully expressed through language. Such knowledge is deeply embedded in an 

individual’s experiences, intuition, insights, and practice, and resists full and precise transfer 

via explicit channels such as language, formulas, or procedures, yet plays a critical role in 

guiding an individual’s judgment, decision-making, and performance in specific situations. In 

the construction of a competency model for oncologists, a deep understanding of tacit 

knowledge offers irreplaceable theoretical and practical benefits for uncovering the core 

competencies of outstanding physicians and building a competency framework capable of 

discriminating among different performance levels. 

Tacit knowledge stands in contrast to explicit knowledge, which refers to information that 

can be clearly articulated and communicated through structured formats such as language, 

writing, and diagrams—examples include textbook theories and standardized clinical 

guidelines. Yet in highly complex and constantly evolving fields like clinical oncology, explicit 

knowledge alone is often inadequate to meet the full spectrum of professional demands. What 

enables outstanding oncologists to make accurate diagnoses, devise personalized treatment 

strategies, manage difficult and unpredictable cases, and demonstrate deep empathy in patient 

communication is, to a significant extent, the tacit knowledge they have cultivated through 

extensive hands-on clinical experience. This tacit knowledge may take the form of the rapid 

recognition of complex disease patterns—commonly referred to as “clinical intuition” or a 

“sixth sense” —, the capacity to weigh competing factors and make sound decisions even in 

the face of incomplete information, a keen sensitivity to emotional nuances in patients and their 

families, paired with strong empathic responsiveness, and the ability to collaborate effectively 

within multidisciplinary teams. These forms of context-embedded “know-how” and embodied 

understanding are typically difficult to transmit through conventional medical training, yet they 

constitute a critical marker distinguishing exceptional clinicians from their average peers. 

Competency research—particularly the approach advocated by McClelland (1973), which 

is grounded in the Behavioral Event Interview (BEI) method, —seeks to articulate and 

systematically structure the individual traits and abilities that critically influence job 

performance, yet often exist in tacit form (Jacobs, 2016). By guiding participants to recall and 

narrate specific behaviors, thought processes, emotional responses, challenges, and outcomes 

in key professional situations, researchers can progressively decode the tacit knowledge and 

deep-seated competencies underlying those experiences, such as motivational drivers, cognitive 

strategies, self-concept, and context-dependent skills acquired through practice. Tacit 

knowledge theory thus offers both a theoretical rationale and methodological guidance for 

developing more in-depth and robust competency models. It underscores the importance of 
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looking beyond explicit knowledge and technical expertise to uncover the hidden dimensions 

that underpin exceptional performance. 

Uncovering and articulating tacit knowledge is particularly critical in the process of 

developing a robust and contextually grounded competency model for oncologists. These 

deeply embedded, experience-based insights play an indispensable role in shaping clinical 

excellence, especially in complex, emotionally charged, and ethically nuanced situations. For 

instance, when delivering bad news to patients facing a poor prognosis, physicians must 

maintain a highly sensitive equilibrium between presenting objective clinical facts with clarity 

and providing empathetic emotional support, all while preserving a realistic yet compassionate 

sense of hope. This complex communicative act cannot be reduced to technical skill alone; it 

fundamentally relies on implicit communication strategies, intuitive emotional intelligence, and 

mature ethical judgment—all of which are hallmarks of tacit knowledge. Likewise, during 

multidisciplinary team (MDT) consultations, oncologists are expected to integrate divergent 

expert opinions, navigate interpersonal dynamics, and guide the team toward a shared treatment 

decision. Such tasks demand not only advanced cognitive synthesis and collaborative reasoning, 

but also interpersonal acumen and tacit leadership cultivated over time through experiential 

learning. In diagnostic scenarios involving rare or atypical cases, physicians are often required 

to move beyond standardized diagnostic pathways and instead apply accumulated clinical 

intuition, pattern recognition, and heuristic reasoning to formulate innovative and accurate 

clinical judgments. These dimensions of professional competence, being intrinsically situated, 

experiential, and context-dependent, cannot be effectively assessed through conventional 

means such as knowledge-based tests or checklist-driven procedural evaluations. Rather, they 

necessitate the use of in-depth, qualitative methodologies—such as Behavioral Event 

Interviews (BEI), the Critical Incident Technique (CIT), or expert-based cognitive task 

analyses—to elicit, interpret, and systematize the tacit elements of expert oncology practice. 

However, uncovering and applying tacit knowledge remains a significant challenge. 

Because tacit knowledge is inherently unspoken and highly context-dependent, —the question 

of how to extract it from personal experience and how to express and assess it in ways that are 

objective, understandable, and teachable remains a key challenge that researchers must address 

(Juan, 2025). This often requires combining various research methods, applying rigorous 

coding and analysis, and validating findings through expert consensus. It is also important to 

recognize that some aspects of tacit knowledge may never be fully made explicit. Still, 

identifying its key traits and how it manifests in practice can offer valuable guidance for talent 

development and organizational learning. 
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Taken together, tacit knowledge theory offers a rich and multifaceted theoretical lens 

through which to interpret the complex, layered, and often unarticulated nature of human 

knowledge, particularly as it relates to professional expertise developed through sustained, real-

world practice. It serves as a critical conceptual foundation for uncovering the deep cognitive, 

behavioral, and value-driven mechanisms that underpin core competencies in high-performing 

oncologists. Drawing meaningfully on this theoretical paradigm, the present study strategically 

adopts tailored research approaches and analytic techniques to identify, extract, and synthesize 

the embedded clinical insights and experiential know-how that physicians acquire through years 

of immersive oncology work. This process informs the construction of a competency model 

that is not only more robust in its theoretical grounding and empirical validity, but also more 

contextually relevant, diagnostically sensitive, and practically applicable in differentiating 

levels of professional performance. Ultimately, such a model enhances both scientific rigor and 

practical guidance, offering more precise and effective support for the training, selection, and 

ongoing development of oncologists in Shanghai’s healthcare system. 

2.6 Physician competency research 

International research on competency, as a key subfield of human resource management and 

organizational behavior, has evolved into a well-established domain. Its theoretical advances 

and practical applications have significantly shaped talent development and evaluation in 

professional sectors such as medicine. The field originated from a critical rethinking of 

traditional talent assessment criteria. In his seminal paper, McClelland (1973) asserts that 

organizations should focus on the deeper personal attributes—referred to as competencies—

that reliably distinguish superior performers from average ones, rather than relying solely on 

intelligence tests or academic performance. This proposition lays the groundwork for the 

development of competency theory and has stimulated a broad wave of subsequent research. 

Building on this foundation, Boyatzis (1991) articulates a systematic framework for modeling 

managerial competencies, outlining their essential components and structures. Later, Spencer 

and Spencer (1993) expand the conceptual scope of competency theory through extensive 

empirical studies. They introduce a structured and actionable framework of competency 

constructs, along with a widely applicable method for model development—contributions that 

have played a crucial role in competency-based practices worldwide. 

The adoption and advancement of the competency-based approach in medical education 

and clinical practice are closely linked to the global focus on healthcare quality, patient safety, 
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and ongoing reforms in medical training (Liu & Cao, 2022). Several internationally recognized 

physician competency frameworks have emerged, offering valuable guidance for the training 

and certification of medical professionals worldwide. Among them, the CanMEDS framework, 

developed by the Royal College of Physicians and Surgeons of Canada and refined through 

multiple iterations, has become a widely accepted gold standard for defining and assessing core 

physician competencies (Hall et al., 2023). It defines physician competency through seven key 

roles: Medical Expert, Communicator, Collaborator, Leader, Health Advocate, Scholar, and 

Professional. These roles encompass not only the clinical knowledge, technical expertise, and 

research capability essential to medical practice, but also underscore the importance of 

communication, teamwork, ethical decision-making, and professional conduct. This framework 

aligns closely with the core dimensions emphasized in the competency model for oncologists 

proposed in this study, including medical knowledge, clinical proficiency, research and 

innovation, ethics and law, interprofessional collaboration, and patient-centered communication 

and care. 

Meanwhile, the core competency framework established by the Accreditation Council for 

Graduate Medical Education (ACGME) serves as a foundational standard for residency training 

programs across the United States (Batalden et al., 2002; Swing, 2007). This framework 

delineates six essential domains of physician competency: patient care, medical knowledge, 

practice-based learning and improvement, interpersonal and communication skills, 

professionalism, and systems-based practice. The framework places particular emphasis on 

physicians’ ability to integrate resources and function effectively within complex healthcare 

systems. For instance, “practice-based learning and improvement” requires physicians to 

engage in lifelong learning and to apply emerging medical technologies in clinical practice, 

which resonates strongly with the competency expectations proposed in this study for 

oncologists in the domains of intelligent healthcare and novel therapeutic technologies. 

Likewise, “systems-based practice” underscores the importance of coordinating healthcare 

resources, collaborating across interdisciplinary teams, and complying with institutional 

policies and regulatory frameworks. 

In addition to these broad and general competency frameworks for physicians, international 

scholars have also engaged in more refined investigations of competency models tailored to 

specific medical specialties. Although a widely recognized international standard model 

specifically for oncologists is still lacking, existing competency studies in major disciplines 

such as internal medicine and surgery offer valuable insights for this study (Epstein et al., 2002). 

At the methodological level, well-established approaches such as the Behavioral Event 
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Interview (BEI), expert panels, and the Critical Incident Technique (CIT) are widely employed 

to identify, define, and assess the relative importance of key competency elements. Notably, the 

effective assessment and development of physician competencies, especially those deep-seated 

attributes that are not readily observable—such as clinical judgment, ethical decision-making, 

and professionalism—remain central challenges and focal points of international research. In 

recent years, Entrustable Professional Activities (EPAs) have emerged as a promising approach 

for translating abstract competencies into concrete clinical tasks suitable for assessment. By 

emphasizing holistic performance in real-world clinical settings, EPAs have gained significant 

traction and adoption in both academic and clinical practice communities (Ten Cate, 2013; Ten 

Cate et al., 2021). 

Viewed holistically, recent international studies on competency increasingly highlight its 

dynamic nature and contextual adaptability. There is growing recognition that physicians’ 

competencies are not static attributes, but instead evolve over time in response to advances in 

medical knowledge, technological innovation such as the use of AI in imaging and pathology, 

and shifts in healthcare delivery models (Leach, 2002). Scholars are also placing increasing 

emphasis on the integrative nature of competency and the physician’s ability to collaborate 

across disciplines, particularly in settings like oncology multidisciplinary teams (MDTs), where 

collaborative decision-making and effective teamwork are essential. The rise of patient-

centered care further underscores the importance of strong communication skills, empathic 

engagement, and respect for patient autonomy in clinical decision-making. At its core, 

competency serves as a practical guide for clinical work. Its value lies in whether it leads to 

better clinical outcomes, improved patient quality of life, and higher satisfaction with care. This 

aligns closely with the present study’s inclusion of “clinical outcomes” and “patient 

management and communication” as essential dimensions of oncologists’ core competencies. 

Accordingly, drawing on the theoretical and empirical advances of international competency 

research offers valuable theoretical grounding and practical insight for developing a 

scientifically robust, contextually appropriate, and forward-looking competency model for 

oncologists in Shanghai. 

China’s engagement with competency theory, particularly in a systematic and research-

oriented manner, began relatively late compared with that in Western countries, with notable 

developments emerging in the late 1990s. During this early phase, Chinese scholars primarily 

focused on introducing, translating, and interpreting foundational competency theories, models, 

and case studies from international literature (Shi, 2006). Such efforts laid a critical theoretical 

foundation for the later development of localized research and brought initial awareness to both 
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academic and business communities of the potential value of competency frameworks in 

enhancing organizational effectiveness and professionalizing talent management. As China’s 

market economy continues to evolve and the demand for more sophisticated human resource 

management practices increases, competency research has gained significant traction 

domestically, gradually shifting from theoretical importation to exploration and practical 

application. 

Since the beginning of the 21st century, Chinese scholars have increasingly drawn on 

established international theories and methodologies to explore the development of competency 

models tailored to China’s cultural context and organizational realities. Initially focused on 

corporate managers and government officials (Shi et al., 2002), research has gradually 

expanded to encompass a broader range of professions, including educators, engineers, and 

healthcare practitioners. In the medical field, the concept of competency has gained increasing 

recognition, becoming a focal point in medical education reform and the development of 

clinical training systems. Some studies have adopted internationally recognized physician 

competency frameworks, such as CanMEDS and ACGME, and adapted them to the specific 

conditions of China’s healthcare system. These efforts have led to preliminary attempts to 

construct and validate competency models for clinical physicians, specialists (such as those in 

pediatrics and emergency medicine), and nursing staff (Wei et al., 2022). Such studies help to 

address existing gaps in domestic research on healthcare competencies and lay important 

groundwork for more in-depth and refined investigations in the future. 

In terms of method, Chinese scholars also draw on and apply mainstream international 

techniques for developing competency models. The Behavioral Event Interview (BEI), valued 

for its ability to uncover core attributes that differentiate high performers from average ones, is 

frequently employed in domestic model-building efforts (Ren & Zhao, 2021). Techniques such 

as expert panel discussions, the Delphi method, questionnaire surveys, and the Critical Incident 

Technique are often used in combination to enhance the reliability and validity of the models. 

At the analytical level, in addition to conventional content analysis, advanced statistical 

methods, such as Structural Equation Modeling (SEM), are increasingly applied to test the 

structural validity and theoretical soundness of competency models (Jiang, 2022). However, it 

is important to note that some domestic studies reveal a limited understanding or inconsistent 

application of classical methods, which may undermine the reliability and practical 

applicability of the models. 

Despite notable advances and valuable practical experience in certain domains, competency 

research in China still lags behind global developments in several important respects. To begin 
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with, theoretical innovation remains limited. Much of the existing work focuses on introducing, 

adapting, or applying established international frameworks, while the development of original, 

contextually grounded theories with broader applicability in China is still in its early stages. In 

addition, both the depth and scope of research need to be expanded, particularly in building 

refined, systematic competency models for specialized roles such as oncologists. High-quality 

empirical studies in these areas remain relatively scarce. Moreover, current models often lack 

mechanisms for dynamic revision and outcome evaluation. Once established, most are not 

regularly reviewed or updated, making it difficult to assess their real impact on organizational 

performance in a measurable way. Finally, the ways in which cultural factors shape the meaning 

and expression of competencies, and how models can be developed to genuinely reflect the 

Chinese sociocultural context remain a key issue requiring deeper and sustained academic 

inquiry (Wang & Xu, 2019). Against this backdrop, this study focuses on oncologists in 

Shanghai and aims to develop a competency model that is both contextually relevant and 

professionally tailored. Grounded in rigorous empirical research, the model is intended to 

strengthen the professional capacity and service quality of China’s oncologist workforce. 

2.7 Challenges and gaps in physician competency research 

Although competency theory has seen significant development both globally and in China since 

its introduction, and has proven highly valuable in human resource management, a close 

examination of existing research and practical implementation reveals several critical issues 

that remain to be addressed. These challenges have constrained the continued theoretical 

refinement of the concept and limited the broader impact and effectiveness of competency 

models in real-world organizational settings. 

First, the boundaries between the core meaning and practical scope of the competency 

construct remain poorly defined, making it difficult to establish a coherent link between 

theoretical formulation and empirical application. While there is broad scholarly consensus on 

the central premise of competency—that it refers to the individual attributes that differentiate 

high performers from average ones (McClelland, 1973; Spencer & Spencer, 1993)— 

differences persist regarding its specific components, the hierarchical structure among them, 

and how to precisely distinguish among related terms such as ability, quality, and skill. As a 

result, researchers often present inconsistent terminologies and divergent interpretations 

(Campion et al., 2011). This conceptual lack of alignment hampers meaningful comparison and 

synthesis across studies, and complicates efforts to develop competency models that are both 
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broadly applicable and contextually grounded. 

Second, while a wide range of methods exist for constructing competency models, 

balancing scientific rigor, generalizability, and practical feasibility remains a persistent 

challenge. The Behavioral Event Interview (BEI), as a classic method, offers valuable insights 

into latent or implicit competencies, yet it demands a high level of expertise from both 

interviewers and data coders, and is often time-consuming and labor-intensive, which makes it 

difficult to scale in studies involving large samples or constrained research resources 

(Shippmann et al., 2000; Stevens, 2013). By contrast, approaches such as expert panels or 

questionnaire surveys are relatively easy to administer, but they may fall short in uncovering 

deeper-level competencies, in mitigating subjective bias, and in ensuring content validity. 

Selecting or integrating the most appropriate modeling strategies based on organizational 

context and role-specific characteristics, while also improving efficiency without 

compromising methodological rigor, remains an ongoing area of inquiry for competency 

researchers. 

Third, many competency models lack adequate dynamism and foresight, which undermines 

their ability to respond effectively to rapidly evolving organizational contexts and job 

requirements. Once established, these models are often treated as fixed standards rather than 

evolving systems, with little emphasis placed on dynamic updating or iterative refinement. 

However, in the era of the knowledge economy, emerging technologies, business models, and 

organizational paradigms continuously reshape the competency demands placed on individuals 

(Shippmann et al., 2000). In the medical field in particular, rapid advancements in diagnostic 

and therapeutic technologies, shifts in disease patterns, and changes in health policy create 

ongoing challenges for physician competency. Existing research pays insufficient attention to 

the development of competency models that are forward-looking and capable of anticipating 

future job demands, as well as to the design of systematic mechanisms for their regular 

evaluation and revision. 

Fourth, the identification, measurement, and development of deep-level competencies 

remain an underdeveloped area in current research. Deep-level competencies, such as motives, 

traits, self-concept, and core values, reside beneath the surface in the iceberg model of 

competency and exert a more fundamental and enduring influence on individual behavior and 

performance (Spencer & Spencer, 1993). However, these attributes are difficult to identify, lack 

standardized tools for accurate measurement, and pose considerable challenges for effective 

training and developmental intervention. Accurately capturing these core elements during 

model construction and designing robust tools for their evaluation and development are 
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essential to improving the discriminant validity and practical utility of competency models. 

Fifth, the evaluation of competency models’ effectiveness in organizational practice, as well 

as the mechanisms for translating these models into meaningful action, remain insufficiently 

developed. Although many organizations invest substantial resources in developing 

competency models and implementing them across areas such as recruitment, training, and 

performance management, there is often a lack of systematic and objective evidence to assess 

whether these efforts lead to the anticipated improvements in organizational performance or 

justify their return on investment. Moreover, one of the most persistent challenges in practice 

lies in translating abstract competency models into specific managerial actions and employee 

development initiatives, so as to ensure they are not only implemented but also lead to 

measurable outcomes. 

Last, there remains considerable and urgent room for expanding localized, fine-grained 

empirical research that is tailored to the distinct characteristics of specific professional domains 

and embedded within relevant socio-cultural and institutional contexts. While much of the 

existing literature has concentrated on broad-based competency models, which are often geared 

toward generic managerial roles or designed for cross-sectoral applicability, there has been a 

relative lack of focused inquiry into the nuanced, domain-specific competencies required by 

highly specialized, cognitively demanding, and ethically complex professions such as oncology. 

Oncologists, in particular, operate at the intersection of high clinical risk, rapidly evolving 

scientific knowledge, emotionally intense patient interactions, and complex ethical decision-

making. The competencies required to function effectively in such environments are not only 

multifaceted but also deeply situated in practice, demanding a level of professional capacity 

that far exceeds general managerial or clinical proficiency. However, the direct transplantation 

of foreign-developed competency frameworks into the Chinese healthcare setting frequently 

proves inadequate. These models often fail to capture the culturally embedded norms, 

communication practices, hierarchical dynamics, and regulatory conditions that shape 

professional behavior and expectations within China’s healthcare institutions. Consequently, a 

pressing responsibility for Chinese researchers is to identify, validate, and systematize the core 

elements of occupational competency that are both reflective of China’s unique professional 

realities and capable of guiding practical improvements in workforce development. This 

includes constructing competency models that are empirically grounded, culturally attuned, and 

operationally effective—models that not only inform the selection, evaluation, and training of 

professionals but also serve to advance the broader goals of quality, equity, and sustainability 

in China’s healthcare system. 
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In summary, although the field of competency research has made substantial theoretical 

strides and generated a wealth of practical applications across various sectors, it continues to 

grapple with a number of unresolved challenges, both conceptual and methodological. This 

study focuses on oncologists in Shanghai, with the aim of addressing some of these challenges 

through rigorous empirical investigation, particularly by systematically refining competency 

models tailored to the demands of highly specialized professional domains, and by enhancing 

the contextual relevance, cultural alignment, and real-world applicability of these models within 

the complex and evolving institutional settings of the local healthcare system. 

  



The Construction of Job Competency Model for Oncologists in Shanghai 

64 

[This page is deliberately left blank.] 

 



The Construction of Job Competency Model for Oncologists in Shanghai 

65 

Chapter 3: Research Method 

A rigorous methodological approach is essential to ensure the reliability and validity of the 

study’s findings. This chapter outlines the methodological framework of the study and is 

organized into three sections. The first section presents the overall research objectives and study 

design. The second details participant selection, instrument development, and data collection 

procedures. The third describes the specific techniques used for textual and statistical analyses. 

3.1 Research objectives and study design 

3.1.1 Research objectives 

First, the expert interview method is used to collect the competency characteristics of 

oncologists and to identify the dimensions of their job competency, thereby providing a 

theoretical basis and structural framework for the subsequent design of the oncologist 

competency questionnaire. Second, based on the identified competency dimensions of 

oncologists, the content of interview transcripts is synthesized, and established scales are 

consulted to develop the Questionnaire on Shanghai Oncologists’ Job Performance. A large-

sample survey is conducted, and reliability analysis and confirmatory factor analysis are used 

to examine the structural validity of the model and to assess the effectiveness of the competency 

model constructed in this study. From a theoretical perspective, competency theory highlights 

the critical role of individual characteristics in driving job performance. Only those forms of 

knowledge, skills, motivation, personality traits, and self-awareness that consistently support 

high performance in practice are defined as competencies. The construction of a competency 

model aims to identify the essential capabilities and their behavioral expressions required for a 

specific role, thereby clarifying how these factors are intrinsically linked to superior 

performance. To ensure the criterion-related validity of the competency model developed for 

oncologists in Shanghai, this study further examines the relationship between competencies and 

job performance. In doing so, this study ensures that the model is not only theoretically robust 

but also responsive to the practical demands of the clinical setting. 
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3.1.2 Study design 

This study adopts a sequential research design encompassing theory building, instrument 

development, empirical validation, and application-oriented analysis, and adopts a mixed-

methods approach integrating qualitative and quantitative research. 

In the initial phase, a systematic literature review is conducted to trace the development of 

competency theory, review international research on physician competency, and examine the 

current status and challenges in oncologists training, thereby establishing a theoretical 

foundation for model construction. Building on this, semi-structured interviews are conducted 

with experts in oncology-related diagnosis and treatment. The interview data are analyzed using 

KH Coder, including word frequency analysis, co-occurrence network analysis, and cluster 

analysis, to identify preliminary dimensions and characteristics of oncologists’ job competency. 

In the second phase, informed by the text analysis results and established international 

competency frameworks, two instruments are developed: the Questionnaire on Shanghai 

Oncologists’ Job Competency Self-Assessment and the Questionnaire on Shanghai Oncologists’ 

Job Performance. The survey is administered via Wenjuanxing to resident physicians 

undergoing standardized residency training and to physicians within three years of completing 

such training at a tertiary Grade A cancer hospital in Shanghai. 

In the final phase, SPSS and Stata are employed to conduct descriptive statistical analysis, 

reliability and validity testing, correlation analysis, and hierarchical regression analysis. These 

analyses are undertaken to assess the structural, convergent, discriminant, and criterion-related 

validity of the competency model, and to examine the mechanisms through which different 

competency dimensions influence job performance. Finally, based on the findings, the 

theoretical contributions and practical implications of the model are discussed, and 

recommendations for improving oncologists training are proposed. 

3.2 Research design and procedures 

3.2.1 Selection of participants 

On the one hand, this study conducts interviews with 30 oncologists and experts from various 

tertiary Grade A hospitals in Shanghai, as well as practitioners related to this study (not limited 

to medical institutions, as detailed in Appendix A), covering a range of subspecialties including 

medical oncology, surgical oncology, radiation oncology, pathology, imaging, and 

anesthesiology, thereby ensuring both the representativeness and diversity of the data. The 
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specific criteria were as follows: 

(1) Experts in hospital management, higher medical education, or human resources. 

(2) A minimum of five years of professional experience in a hospital or related managerial 

setting. 

(3) Nomination by at least two experts in the oncology field. 

The inclusion of experts in education and hospital management allows the systematic 

requirements of oncologist competence to be examined from a broader, system-level 

perspective of talent development and workforce management, rather than being confined to 

the clinical or technical domain, thereby enhancing the ecological validity of the model. 

On the other hand, in terms of questionnaire respondents, the sample primarily consists of 

physicians who are either currently enrolled in standardized residency training (SRT) or have 

completed it within the past three years at a tertiary Grade A tumor hospital in Shanghai. 

Although this survey does not employ random sampling of all in-service oncologists across 

Shanghai, the selection of current residents and recent SRT graduates constitutes a 

methodologically sound and contextually appropriate sample. First, this group represents the 

emerging core of the oncology workforce and occupies a formative stage in professional 

development. They tend to exhibit heightened awareness of the competencies required for 

oncological practice and are well-positioned to provide accurate reflections on how the 

proposed model’s core components align with real-world clinical demands. Second, physicians 

at this stage are transitioning from theoretical training to independent clinical practice. This 

transition affords them a clear conceptual and experiential understanding of multifaceted 

competencies such as clinical knowledge, communication, teamwork, and research ethics. Such 

insights allow them to offer meaningful validation of the model’s scientific rigor and practical 

relevance. Third, in contrast to more senior clinicians, SRT physicians are typically more 

centralized in organizational settings, which enhances the efficiency of survey distribution and 

collection. This contributes to higher data quality and strengthens the operational feasibility of 

the study. Finally, given the model’s intended use in medical education and competency-based 

workforce evaluation, the choice of residents and early-career physicians as the validation 

sample is not only methodologically sound but also aligned with the study’s objective to inform 

practice-oriented competency development. Therefore, while structural limitations in sampling 

do exist, the representativeness of the selected population, the alignment with research aims, 

and the feasibility of implementation together ensure that the resulting data possess strong 

explanatory power and practical reference value. 
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3.2.2 Instruments 

To elicit the experts’ perspectives on the job competencies that oncologists should possess, this 

study develops an interview guide and conducts semi-structured interviews with each 

participant based on that framework. This study employs semi-structured interviews to elicit 

expert perspectives, a methodological choice justified by the following considerations. First, 

semi-structured interviews offer both depth and flexibility. They combine the structured 

framework of predefined questions with the openness of unstructured inquiry, allowing 

researchers to cover core topics while retaining the flexibility to probe and delve deeper based 

on respondents’ answers. This approach is particularly well suited to exploratory research on 

competency model construction, as it facilitates the elicitation of tacit knowledge and 

individualized insights (Boyatzis, 1991). Second, semi-structured interviews enable the capture 

of rich contextual detail. Through techniques such as probing, clarification, and paraphrasing, 

researchers can guide respondents to recall specific behavioral examples from real work 

situations, including event background, decision-making processes, and outcome feedback. 

Such behavior-based recall of critical incidents provides rich qualitative data for identifying 

competency characteristics (Spencer & Spencer, 1993). Third, semi-structured interviews 

facilitate the full elicitation of expert knowledge. The participants in this study—including 

hospital managers, senior oncologists, and medical education experts—represent highly 

specialized groups. This method respects respondents’ discursive agency, which allows them to 

introduce perspectives beyond the predefined topics and the researchers’ expectations, thereby 

enhancing the comprehensiveness and originality of competency identification. 

The interview focuses on a series of predefined thematic areas:  

(1) “From your perspective, what competencies should oncologists possess, and what do 

these competencies entail?” 

(2) “Which key competency characteristics do you consider essential for oncologists?” 

(3) “Do oncologists currently meet the healthcare service demands of specialized oncology 

hospitals? If not, in which areas are the gaps most evident?” 

(4) “Compared with traditional internists and surgeons, what unique competencies are 

required of oncologists?” 

(5) “What are your insights and suggestions for developing a competency framework for 

oncologist roles?”  

To make ensure that no relevant information is overlooked, all interviews are audio-

recorded with respondents’ consent. 
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To examine the job competency profile of oncologists in Shanghai, this study designs and 

administers the Questionnaire on Shanghai Oncologists’ Job Competency Self-Assessment. The 

following section outlines the development process of the questionnaire. 

(1) Definition of the competency assessment scope for Shanghai oncologists 

Based on the established competency model for Shanghai oncologists in this study, a total 

of 19 competency attributes are incorporated into the assessment. These include: mastery of 

fundamental theories, precision treatment capability, multidisciplinary collaboration awareness, 

proficiency in cutting-edge technologies, emotional support, medical information 

communication, cultural adaptation and communication, research design and publication, 

academic frontier monitoring, interdisciplinary research, ethical judgment, research ethics 

compliance, legal and regulatory compliance, multidisciplinary collaboration, teaching and 

mentorship, resource coordination and management, data and AI-assisted diagnosis and 

treatment, information systems management, and telemedicine practice. 

(2) Development of initial items for the Questionnaire on Shanghai Oncologists’ Job 

Competency Self-Assessment 

To ensure the scientific validity and contextual relevance of the assessment, this study 

identifies 19 core competency attributes using KH Coder 3.0 and further integrates established 

international competency frameworks—such as ACGME and CanMEDS—along with 

domestic empirical research in China. Drawing on both structural dimensions and behavioral 

expressions of professional competence, 38 items are developed to comprehensively reflect 

these attributes. In designing the items, the study systematically analyzes role-specific 

behavioral expectations outlined in the CanMEDS framework—including Medical Expert, 

Communicator, Collaborator, and Scholar—and aligns them with ACGME’s six core 

competencies: patient care, medical knowledge, communication skills, professionalism, 

systems-based practice, and practice-based learning. This ensures that each attribute is 

theoretically grounded and internationally benchmarked. To enhance contextual fidelity, the 

study extracts representative language and task descriptions that capture real-world 

manifestations of competence and translates them into behaviorally anchored, measurable items 

through an in-depth analysis of transcripts of 30 expert interviews. Moreover, considering 

China's unique cultural and institutional context, and in contrast to the Western communication 

ethics model that emphasizes “individual agency and direct expression”, Chinese medical 

culture exhibits a communication structure characterized by “family involvement and indirect 

expression”. This high-context culture (Hofstede et al., 2010) significantly shapes how 

physicians demonstrate their competencies. Accordingly, within the physician–patient 
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communication dimension, this study incorporates culturally embedded assessment items such 

as “communication skills with family members” to reflect the contextual specificity of 

competency behaviors in the Chinese setting. In terms of item allocation, the number of items 

is matched to the complexity and conceptual breadth of each competency domain. For instance, 

competencies such as “mastery of fundamental theoretical knowledge”, which involve multiple 

dimensions including knowledge and skills, are measured using two items to enhance reliability. 

In contrast, for competencies with relatively singular behavioral manifestations, such as 

“keeping up with academic frontiers”, only one item is included to capture the construct. 

(3) Item selection and questionnaire finalization 

Upon completion of the preliminary design of the measurement items, experts in 

psychology are invited to assess the accuracy and clarity of item phrasing. In response to their 

feedback, items that are ambiguously worded, cognitively demanding, or potentially misleading 

are revised or removed. A total of 29 items are retained, covering 19 distinct competency 

dimensions. As shown in Table 3.1, these items form the Questionnaire on Shanghai 

Oncologists’ Job Competency Self-Assessment. This questionnaire serves as the second section 

of the composite questionnaire.  

Table 3.1 Relationship between questionnaire items and key competency elements 

Items 
Core competency 

elements 

I have a full grasp of tumor biology and molecular biology. 
Basic knowledge 

 
I can comprehend and apply principles of diagnosis and treatment of 

common malignant tumors. 

I can make tailored therapeutic regimen based on genetic test results. 
Ability to deliver 

targeted treatment 

I have a deep understanding of Multidisciplinary Therapy (MDT) and can 

effectively engage in decision-making process. 

Multidisciplinary 

teamwork cognition 

I am familiar with newly developed treatment technology such as CAR-T 

and mRNA vaccine. 
Grasp of cutting-

edge technologies 

 
I can perform or participate in treatment decisions making based on the 

latest guidance and research. 

I can offer patients with mental support to ease their anxiety and 

depression. Emotional support 

 I can give a patient sufficient informational and emotional support in the 

face of palliative care. 

I can articulate a patient’s condition and therapeutic regimen to his or her 

family. 

Interpersonal 

communication 

I can adopt different ways of communicating with patients from different 

cultural backgrounds. 
Cultural adaptation 

I am adept at statistical analysis of data and interpreting research results. Research design and 

paper publishment 

 

I can compose theses and have them published in SCI journals to apply 

clinical research results to practices. 

I can track and comprehend the latest progress made in oncology. 

Awareness of 

cutting-edge 

research 
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I can strike a collaborative tone with artificial intelligence and 

bioinformatics to conduct interdisciplinary research. 

Interdisciplinary 

Research 

I can solve the ethical dilemma of extending life and improving life 

quality when engaging with terminal-stage patients. Ethical judgement 

 I respect the decision-making right of patients and avoid excessive care 

when making plans for palliative care. 

I guarantee full protection of the legitimate rights of subjects in clinical 

research. 

research ethics 

regulations 

I know well and act on medical laws and regulations, and my therapeutic 

regimen is under the legal framework. 
Application of rules 

and laws 

 
I stand for the legitimate rights and interests of doctors and patients when 

dealing with medical disputes. 

I can effectively cooperate with other departments related to tumor 

diagnosis and treatment to make the optimal therapeutic regimen. 
Multidisciplinary 

teamwork 

 
I can articulate my opinion from professional perspectives while 

respecting the views of other departments in a group discussion. 

I can shoulder the responsibility of teaching and training young doctors in 

my department. 

Teaching and 

mentoring 

I can channel such medical resources as referral and access to medicine, 

making medical care more available. 

Resource 

coordination and 

management 

 

I can continuously improve healthcare security and quality management 

and reduce malpractice. 

I can optimize decisions on tumor treatment by using medical big data 

analysis. 
Data and AI 

treatment 

 

I am adept at AI-assisted diagnosis systems such as AI image 

interpretation and intelligent pathological analysis. 

I can understand and assess the latest progress made by AI in oncology 

and apply these achievements to practices. 

I can effectively manage patients’ electronic medical records (EMR) and 

ensure that there is no missed information or unsafety. 

Information system 

management 

I can provide targeted treatment advice in an online group consultation 

through telemedicine. 

Telemedicine 

practice 

As previously noted, this study also explores the relationship between competency and 

performance; therefore, the third section of the questionnaire incorporates the Questionnaire on 

Shanghai Oncologists’ Job Performance. Specifically, this study constructs a job performance 

questionnaire for oncologists based on the multidimensional nature of their clinical roles, 

encompassing task performance, adaptive performance, and relational performance. The task 

performance domain captures core clinical outcomes, including disease control, improvements 

in survival rates, enhanced quality of life, and the management of treatment-related adverse 

events. The adaptive performance domain reflects physicians’ engagement in scientific 

innovation, such as participation in clinical research, academic contributions, and the 

translation of research findings into clinical practice. The relational performance domain 

assesses competencies in patient management and communication, including effective 

information delivery, support for informed consent, patient satisfaction, and the provision of 

psychosocial care. The final scale comprises 14 items across these three domains. The detailed 

items and their sources are presented in Table 3.2. 
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Table 3.2 Measurement items and sources for oncologists’ performance 

Task Performance Source 

1. My patients have a high disease control rate after receiving 

treatment (such as stable or reduced tumor sizes). 

EORTC QLQ-C30(European 

Organization 

for Research and Treatment of 

Cancer Quality of Life 

Questionnaire) (Aaronson et al., 

1993; Groenvold et al., 2006) 

2. Patients’, especially terminal-stage patients’, survival rate is 

improved with my therapeutic regimen. 

3. My treatment approach boosts patients’ life quality. 

4. Side effects are under my control. 

Adaptive Performance Source 

5. Clinical trials in which I take the lead or participate make 

significant contributions to the refinement of treatment approaches. 

H-Index (Hirsch, 2005) 

6. My research results are frequently quoted by my colleagues and 

wildly acknowledged in academic conferences on oncology. 

7. Results of clinical trials in which I participate significantly 

contribute to the innovation of tumor treatment. 

8. Outcomes of scientific research which I conduct are applied 

clinically, improving treatment regimen or patients’ life quality. 

9. Scientific research in which I take the lead is of vital importance to 

the long-term development of tumor treatment. 

Relational Performance Source 

10. I can explain the therapeutic regimen and its expected effect 

clearly to patients. 

Communication Assessment 

Tool (CAT) (Makoul et al., 

2007) 

11. Patients find the treatment information that I offer easy to 

understand. 

12. I can help patients make well-informed decisions and make sure 

that they fully understand the therapeutic regimen. 

13. My patients have a high level of satisfaction with the treatment 

results. 

14. I can help patients manage and treat side effects and give them 

timely psychological support during the process. 

To sum up, the first section of the composite questionnaire collects participants’ 

demographic and professional background information, including gender, age, years of clinical 

experience, professional title, level of education, and academic discipline. The second section 

comprises of the Questionnaire on Shanghai Oncologists’ Job Competency Self-Assessment. 

The third section comprises the Questionnaire on Shanghai Oncologists’ Job Performance. 

Both the second and third sections of the full questionnaire use a five-point Likert scale for self-

assessment, with response options ranging from 1 to 5 to indicate increasing levels of agreement 

or alignment. Specifically, the scale is defined as follows: 1 = “strongly disagree”, 2 = 

“disagree”, 3 = “uncertain/neutral”, 4 = “agree”, and 5 = “strongly agree”. 

3.2.3 Data collection strategy 

(1) Data collection strategy for interviews 

Prior to each interview, researchers coordinate the time and place with the experts, allowing 

them to arrange the details independently. At the start of the interview, the purpose, overall 

process, and expected duration are clearly explained, and confidentiality is emphasized to 
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ensure that participants feel comfortable and secure throughout the discussion. Throughout the 

interviews, researchers uphold principles of respect and attentive listening, making concise 

written notes while audio-recording the entire session. Questions are flexibly adapted to 

participants’ responses to keep the discussion focused on the study objectives. The conversation 

remains open while being subtly guided to encourage experts to express their genuine 

perspectives and practical insights. To minimize redundancy and avoid respondent fatigue, 

interviews are limited to approximately 30 minutes each. Interviews are concluded when no 

new information emerges, ensuring efficient and high-quality data collection. After each 

interview, the research team reviews and synthesizes the data gathered from audio recordings 

and field notes, providing a robust foundation for subsequent analysis. 

(2) Data collection strategy for questionnaires 

The questionnaire data for this study are collected via Wenjuanxing, a widely used online 

survey platform in China, and distributed to the target population in the form of electronic 

questionnaires. As previously noted, the survey targets physicians currently enrolled in, or 

within three years of completing, residency training at a tertiary Grade A tumor hospital in 

Shanghai. A non-probability snowball sampling approach is employed, with questionnaire 

distribution and collection facilitated through hospital administrative departments, academic 

leaders, and professional physician communities. The hospital is one of the core institutions for 

cancer diagnosis and treatment in Shanghai and is broadly representative. The participants span 

multiple subspecialties, including medical oncology, surgical oncology, radiation oncology, 

pathology, and radiology. To enhance data quality, a time limit is imposed on completion to 

eliminate invalid responses. The survey strictly adheres to the principle of informed consent; 

all participants are informed in advance about the purpose of the study, the intended use of the 

data, and the measures in place to ensure anonymity and confidentiality. A total of 455 

questionnaires are distributed, and 420 are returned, yielding a response rate of 92.3%. After 

excluding 22 invalid responses, 398 valid samples are retained, which meet the sample size 

requirements for structural equation modeling and regression analysis, and provide a sound 

basis for subsequent analyses of representativeness, reliability, and validity. 

3.3 Analytical techniques 

3.3.1 Text analysis techniques 

(1) Instruments selection 
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To systematically and rigorously extract keywords and their semantic relationships from 

interview transcripts, KH Coder 3.0 is used for text analysis in this study. First, KH Coder is an 

open-source text mining tool developed in R, widely applied in the social sciences, education, 

and medical research. It supports functions such as frequency analysis, co-occurrence analysis, 

cluster analysis, and correspondence analysis, making it well suited for large-scale systematic 

coding and quantitative content analysis. For another, KH Coder is particularly appropriate for 

the exploratory nature of this study, as its clustering function can automatically identify 

semantic clusters without prior theoretical assumptions through unsupervised machine learning 

based on measures such as the Jaccard coefficient and cosine similarity. 

(2) Text organization and preprocessing 

To improve the accuracy and rigor of the analysis, the text is preprocessed before being 

imported into KH Coder, including: 

(i) removing stop words and non-informative colloquial expressions such as “that”, “just”, 

and “then”; 

(ii) standardizing terminology by grouping terms like “precision medicine” and “targeted 

therapy” under the umbrella term “precision treatment”; 

(iii) using the built-in segmentation and morphological analysis functions to process the 

Chinese texts. A custom medical dictionary is incorporated to ensure accurate tokenization of 

domain-specific terms such as “multidisciplinary team (MDT),” “image interpretation,” and 

“genetic testing”.  

(3) Word frequency analysis 

Word frequency analysis is conducted using the “basic statistics” function of KH Coder to 

identify frequently occurring terms and expressions in the transcripts of expert interview. This 

analysis facilitates the preliminary identification of salient competency-related terms, such as 

“communication”, “standards”, “collaboration”, and “judgment”, which serve as conceptual 

cues for subsequent dimension development. 

(4) Co-occurrence network analysis 

The “co-occurrence network” function is employed to construct a semantic co-occurrence 

map based on the probability of words appearing together within sentence segments. By 

visualizing the strength of associations and centrality among key terms, this network reveals 

the semantic clustering of core competency-related words in real-world contexts and often 

serves as a structural reference prior to cluster analysis. 

(5) Cluster analysis 

Following the generation of high-frequency terms and the co-occurrence network, cluster 
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analysis is conducted to explore similarity patterns among terms. KH Coder automatically 

classifies related terms based on Jaccard coefficients or cosine similarity measures. For example, 

terms such as “research”, “literature”, and “clinical trials” are grouped under “scientific 

innovation”, while “comfort”, “listening”, and “informed consent” are clustered into 

“physician–patient communication”. This step lays the empirical foundation for constructing 

the dimensional structure of job competency. 

KH Coder primarily performs lexical-level analysis and has limited capacity for semantic 

interpretation. To address this limitation, a series of manual verification procedures are 

conducted following the KH Coder analysis. First, keyword combinations generated by the 

cluster analysis are traced back to the original interview context to examine their semantic 

coherence on an item-by-item basis, and spurious associations driven by high co-occurrence 

but weak semantic linkage are eliminated. Second, two researchers with experience in 

qualitative research are invited to independently assign thematic labels to the revised clustering 

results. Third, inter-rater agreement between the two researchers is calculated, and 

discrepancies are resolved through discussion to reach consensus. Ultimately, the identification 

of competency dimensions is based on an integration of KH Coder’s quantitative analysis, the 

results of manual verification, and theoretical support from the literature. 

3.3.2 Statistical analysis techniques 

(1) Descriptive statistical analysis 

Descriptive statistical analysis serves primarily to provide a preliminary overview of the 

sample data and to reveal its fundamental characteristics. In this study, it is used to examine the 

basic demographic information of the oncologist sample (e.g., gender, age, professional title) 

and the distribution of variables across different dimensions. Commonly applied descriptive 

indicators include:  

(i) frequency and percentage, to describe the distribution of categorical variables (e.g., 

gender, professional title); 

 (ii) mean and standard deviation, to capture the central tendency and dispersion of 

continuous variables (e.g., dimension scores); 

 (iii) maximum and minimum values, to reflect the range of variable values. 

(2) Reliability analysis 

Reliability serves as a key indicator for evaluating the consistency, stability, and soundness 

of a measurement instrument, directly affecting the accuracy and generalizability of research 

findings. This study evaluates the internal consistency reliability of each dimensional scale by 
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calculating Cronbach’s alpha (α) and examining item-total correlations. The Cronbach’s α 

coefficient ranges from 0 to 1, with higher values indicating stronger internal consistency 

among the scale items. If α is relatively low (α < 0.7), modifications to the scale should be 

considered, such as adding or removing items, or adjusting the dimensional structure. In 

addition, the corrected item-total correlation (CITC) should exceed 0.3 or 0.4; items falling 

below this threshold should be removed. 

(3) Validity testing 

This study evaluates the validity of the oncologist competency scale through assessments 

of content validity, construct validity, and criterion-related validity, thereby ensuring the overall 

quality of the data employed. 

i. Content validity 

Content validity refers to the extent to which a measurement instrument captures all 

relevant dimensions of the target construct, with a primary focus on the representativeness and 

appropriateness of the item content. Content validity testing determines whether the scale 

comprehensively covers the intended construct. To ensure content validity, three strategies are 

adopted:  

(i) expert panel review;  

(ii) careful localization of the original English-language scale; 

(iii) item-by-item review and refinement by the researcher. 

ii. Construct validity 

Construct validity assesses the extent to which individual items accurately represent their 

underlying latent constructs. It typically includes three key dimensions: confirmatory factor 

analysis (CFA), discriminant validity, and nomological validity. Among them, CFA is employed 

to test whether the hypothesized factor structure aligns with the actual data. Through CFA, the 

researcher can assess whether the measurement model for each dimension fits the data, thereby 

determining whether the dimensions effectively represent the multifaceted nature of oncologist 

job competency. CFA is conducted within the measurement component of structural equation 

modeling (SEM), and model fit is evaluated using indicators such as the chi-square to degrees 

of freedom ratio, comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square 

error of approximation (RMSEA), and standardized root mean square residual (SRMR). 

Convergent validity reflects the high intercorrelation of items within the same construct, 

indicating that they collectively explain a substantial proportion of the variance in the latent 

variable. It is evaluated using standardized factor loadings, average variance extracted (AVE), 

and construct reliability (CR). Discriminant validity assesses whether distinct constructs are 
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statistically distinguishable from each other. It requires that the square root of each construct’s 

AVE exceeds the squared correlation coefficients between that construct and all others. 

iii. Criterion-related validity 

Criterion-related validity refers to the model’s predictive power and practical applicability, 

assessed by the statistical strength of association between the model’s evaluation results and an 

individual’s actual job performance or other key external criteria. This study systematically 

examines the structural relationships between the dimensions of oncologists’ job competency 

and their job performance in the hypothesis testing section, thereby evaluating the criterion-

related validity of the proposed competency model. 

(4) Correlation analysis and regression analysis 

To further investigate how different competency dimensions influence oncologists’ job 

performance, this study employs Pearson correlation analysis and multiple regression analysis. 

Pearson correlation analysis is used to assess the linear relationships among the dimensions of 

job competency as well as between each dimension and job performance. Multiple regression 

analysis is applied to examine how these dimensions jointly predict oncologists’ job 

performance. In the regression model, job performance serves as the dependent variable, while 

knowledge and skills, physician–patient communication, scientific innovation, ethics and law, 

team collaboration, and digital and intelligent healthcare are treated as independent variables. 

The model further examines both the direct effects of these dimensions and their potential 

interaction effects on performance. 
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Chapter 4: Data Results and Analysis 

4.1 Text analysis and model construction 

4.1.1 Word frequency and clustering results 

(1) Word frequency analysis 

The results of the keyword frequency analysis of the interview data generated using KH 

Coder are summarized in Table 4.1. 

Table 4.1 Findings from the frequency analysis 

Ranking Keyword Frequency Context 

1 Patient 153 
Addressing patients’ anxiety requires physicians to 

engage in attentive listening and sustained companion. 

2 Treatment 129 

Treatment planning should be informed by clinical 

guidelines while also adapted to individual patient 

characteristics. 

3 Communication 92 
Clear and effective communication reduces the risk of 

misunderstanding and helps prevent medical disputes. 

4 Team 84 

In multidisciplinary team (MDT) settings, close 

communication with surgical and radiation oncology 

colleagues is critical to decision-making. 

5 Research 63 
Research competence is a key pathway for early-career 

physicians to distinguish themselves. 

6 Ethics 54 
Palliative care decisions often involve ethical 

deliberations and trade-offs. 

7 
Artificial 

Intelligence 
33 

Artificial intelligence is already being incorporated into 

interventional workflows—for example, in pathology 

interpretation and radiological decision support. 

The most frequent keywords underscore the centrality of a “patient-centered” approach in 

oncologists’ work, while also emphasizing the recurrent co-occurrence of key competency 

terms such as “multidisciplinary collaboration”, “humanistic communication”, “clinical 

research”, “ethical awareness”, and “artificial intelligence”. 

(2) Co-occurrence network analysis 

To investigate the semantic relationships among key terms, this study employs co-

occurrence network analysis using KH Coder 3.0. The findings are as follows: 

i. The term “patient” shows strong co-occurrence with “communication”, “emotional 

support”, “prognostic decision-making”, and “family communication”, highlighting the central 

role of clinician–patient interaction and psychological support in managing serious illnesses. 

ii. “Treatment” frequently co-occurs with “guidelines”, “precision”, “CAR-T”, 
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“multidisciplinary”, and “imaging”, indicating that modern oncology care relies not only on 

foundational knowledge but also on the integration of advanced technologies and 

multidisciplinary approaches. 

iii. “Research” forms a dense co-occurrence network with “data analysis”, “clinical trials”, 

“translation”, and “interdisciplinary collaboration”, highlighting key dimensions of scientific 

innovation. 

iv. “Ethics” is associated with “palliative care”, “autonomy”, “overtreatment”, and “quality 

of life”, reflecting the pervasive role of ethical considerations throughout the care continuum. 

v. “Team” is connected with “resource coordination”, “training responsibilities”, and 

“collaborative communication”, underscoring the increasing importance of organizational and 

interdisciplinary competencies among physicians. 

(3) Cluster analysis 

High-frequency keywords are grouped using Ward’s hierarchical clustering method, KH 

Coder initially identifies a set of keyword clusters. After parameter optimization, a total of 29 

stable clusters are obtained. To ensure the semantic validity of the clustering results, further 

manual verification is conducted. First, two researchers are invited to independently assign 

thematic labels to all 29 clusters, yielding an initial inter-rater agreement of 83.5% (24/29). For 

the five clusters with inconsistent labeling, consensus is reached through discussion. Second, 

the clustering results are mapped back to the original interview context for item-by-item 

examination to identify and eliminate misclassifications arising from high-frequency co-

occurrence patterns with weak semantic associations. A total of six such cases are identified 

and removed, resulting in 23 valid revised clusters. Finally, based on thematic similarity, the 23 

revised clusters are further integrated into six core competency clusters. These clusters are 

named with reference to relevant literature (see Table 4.2), and the detailed results of the cluster 

analysis are presented in Table 4.3. 

Table 4.2 Sources for thematic clustering of core themes 

Dimensions Theoretical Sources 

Knowledge 

and skills 

ACGME Medical Knowledge(Accreditation Council for Graduate Medical 

Education, 2025), National Standard for Resident Training of China (Chinese 

Medical Doctor Association, 2022) 

Clinician–

patient 

communication 

CanMEDS Communicator (Frank et al., 2015), Calgary-Cambridge Model (Kurtz 

et al., 2003)  

Scientific 

innovation 

GMA research competency framework (Accreditation Council for Graduate 

Medical Education, 2025; Frank et al., 2015) 

Ethics and law 
Beauchamp and Childress’s Four Principles of Biomedical Ethics (Beauchamp & 

Childress, 2013; Frank et al., 2015) 

Team IPEC Competency Domains (Frank et al., 2015; Interprofessional Education 
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collaboration Collaborative, 2023) 

Digital and 

intelligent 

healthcare 

WHO Digital Health Framework (World Health Organization, 2022), DHT 

Competency Model (Medical Device Innovation Consortium, 2025) 

Table 4.3 Results of cluster analysis 

Cluster Keywords Core Themes Competency Reflected 

A 
guidelines, precision, imaging, 

biology 

professional knowledge 

and clinical techniques 
knowledge and skills 

B 
communication, family 

members, emotions, prognosis 

emotional support and 

physician–patient 

communication 

physician–patient 

communication 

C 
trials, data, artificial intelligence, 

translation 

research capability and 

technology integration 
scientific innovation 

D 
palliative care, autonomy, ethics, 

disputes 

clinical ethics and legal 

awareness 
ethics and law 

E 
collaboration, organization, 

resources, education 

team management and 

organizational 

coordination 

team collaboration 

F 
intelligence, data, tools, 

emerging technologies 

digital intelligence and 

clinical decision-making 

digital and intelligent 

healthcare 

4.1.2 Identified competency dimensions 

Based on the preceding literature review and the aforementioned text analysis, the competencies 

of oncologists can be systematically summarized into six core dimensions: knowledge and 

skills, clinician–patient communication, scientific innovation, ethics and legal issues, team 

collaboration, and digital and intelligent healthcare. To further clarify the specific competencies 

of oncologists, this study conducts an in-depth analysis within each cluster. Keywords reflecting 

similar behavioral implications are grouped together, and specific actions are abstracted into 

broader competency constructs—for example, “interpreting diagnostic tests”, “developing 

treatment plans”, and “applying clinical guidelines” are integrated into the domain of “precision 

diagnostic and therapeutic capability”. In total, 19 distinct competency attributes are identified. 

Each dimension and its associated competency attributes are elaborated in the following 

sections. 

(1) Knowledge and skills 

Knowledge and skills serve as the foundational dimension of the oncologist competency 

framework, integrating core theoretical understanding with its application in practice. This 

includes, first, a firm command of fundamental disciplines such as tumor biology and molecular 

biology, which provide essential insight into the nature of cancer. Second, the ability to interpret 

molecular testing results and design personalized treatment strategies is key to meeting the 

growing demand for precision in oncology care. Third, a strong capacity for multidisciplinary 

collaboration, along with active participation in MDT discussions, is essential for improving 
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diagnostic accuracy and treatment coordination. Finally, staying current with cutting-edge 

therapeutic innovations, such as CAR-T cell therapy and mRNA-based vaccines, demonstrates 

the importance of continuous learning and technological adaptability. 

(2) Physician–patient communication 

Effective communication in oncology requires not only linguistic clarity but also a deep 

sense of humanistic care. Emotional support is fundamental. Physicians must be able to respond 

with empathy and provide psychological reassurance when patients experience distress, anxiety, 

or fear. Equally important is the ability to communicate medical information clearly and 

accessibly, helping patients understand their diagnosis, treatment options, and expected 

outcomes. Cultural adaptability is also essential. Physicians should be able to tailor their 

communication to patients from diverse cultural, religious, or linguistic backgrounds, thereby 

fostering mutual trust and minimizing the risk of misunderstanding or conflict. 

(3) Scientific innovation 

Scientific innovation serves as an essential driver of both professional growth and progress 

in the field of oncology. Oncologists are not only consumers of knowledge but also active 

contributors to the generation of medical evidence. Competent oncologists demonstrate 

scientific literacy and critical thinking and are able to identify clinical problems, formulate 

research questions, and explore them through approaches such as epidemiological studies, 

clinical trials, and basic research. They must stay attuned to the evolving scientific landscape, 

actively following global research trends to enhance their scholarly acuity. Interdisciplinary 

collaboration is also essential. Oncologists should be prepared to engage with fields such as 

artificial intelligence and bioinformatics to facilitate the integration of emerging technologies 

and advance clinical innovation. 

(4) Ethics and law 

Oncologists must possess robust ethical and legal competencies to navigate the complex 

challenges that arise in both clinical care and research. This includes the ability to exercise 

sound ethical judgment to make balanced decisions between life-prolonging treatments and 

quality of life, while honoring patient autonomy. It also entails strict adherence to research 

ethics, ensuring that patient rights, informed consent, and ethical oversight are fully upheld 

throughout clinical studies. In addition, physicians must be well-versed in relevant healthcare 

laws and regulations to respond appropriately and lawfully to medical disputes or policy 

changes. 

(5) Team collaboration 

Oncology treatment relies heavily on a multidisciplinary team (MDT) model that integrates 
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surgery, medical oncology, radiation therapy, pathology, imaging, nursing, and other specialties. 

Consequently, team collaboration skills have become indispensable competencies for 

oncologists. Physicians need to communicate effectively across diverse specialties and 

participate in shared decision-making, often serving as coordinators and facilitators within team 

discussions to enhance overall treatment outcomes. Furthermore, as healthcare systems grow 

more complex and structured, oncologists are expected to possess management and leadership 

skills, including overseeing operations, ensuring quality control, supporting departmental 

development, and training staff. 

(6) Digital and intelligent healthcare 

Digital and intelligent healthcare captures oncologists’ capacity to adapt and thrive in a 

digitally driven, AI-enhanced clinical environment. This encompasses three key areas: first, 

foundational data literacy, enabling the interpretation of both structured and unstructured data, 

such as from big data platforms, pathological images, and clinical metrics. Second, proficiency 

in utilizing intelligent tools, including AI-assisted diagnostic systems, advanced imaging 

analysis software, and electronic health records, to improve decision-making speed and care 

quality. Third, a clear understanding of the ethical risks and practical boundaries of digital 

healthcare, including issues like algorithmic bias and data privacy, ensuring that technology is 

applied responsibly and a patient-centered manner. Physicians with competencies in digital and 

intelligent healthcare are well-equipped to navigate the evolving healthcare landscape and 

enhance clinical outcomes. 

Overall, the competency framework for oncologists should be systematically developed 

and enhanced within a comprehensive structure encompassing solid foundation, effective 

communication, robust research, ethical integrity, collaborative teamwork, and technological 

proficiency. These six components are both independent and interrelated, jointly constituting 

the core capabilities essential for delivering high-quality oncology care in the modern era. It 

should be noted that “health advocacy”, identified as one of the core roles in the internationally 

recognized CanMEDS framework, does not emerge as an independent semantic cluster in the 

present text analysis. The reasons for its exclusion from the model, as well as the implications 

for future research, are discussed in Chapter Five (“Limitations and Future Directions”). 
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4.2 Validation of the competency model 

4.2.1 Descriptive statistics of the sample 

The composition of the sample is shown in Table 4.4. In terms of gender composition, female 

oncologists represent a substantially larger proportion of the sample (64.32%) compared to their 

male counterparts (35.68%). This distribution pattern may reflect the current gender profile 

within the medical profession, particularly in the field of oncology. Alternatively, it may be 

associated with the convenience of sample access in the study context.  

With respect to years of professional experience, the sample demonstrates a markedly 

concentrated distribution. A substantial majority of respondents (97.24%) report 0–5 years of 

clinical experience, while only 2.76% have been in practice for 6–10 years. This distribution 

indicates that the study cohort predominantly comprises early-career oncologists. While this 

composition provides valuable insight into the specific competency demands and 

developmental challenges encountered in the early stages of oncology practice, it also limits 

the generalizability of the findings to more experienced practitioners, thereby necessitating 

cautious interpretation when extending the conclusions to senior oncologists. Future research 

may benefit from expanding the sampling scope to include a broader range of career stages, 

thereby offering a more comprehensive understanding of the oncologists’ competency profiles 

across different stages of professional development. 

In terms of professional title distribution, physicians with no professional title (41.71%) 

and those holding junior professional titles (52.01%) constitute the vast majority of the sample, 

together accounting for 93.72%. Only a small proportion of participants (6.28%) hold 

intermediate professional titles, and no physicians with senior professional titles are represented. 

This title composition closely aligns with the distribution of years in practice, further 

confirming that the sample is largely composed of early-career oncologists. This is particularly 

meaningful for understanding their competency development needs in areas such as clinical 

skill enhancement, professional role formation, and research capacity building. 

Table 4.4 Descriptive statistics of the sample 

Category 
Number of 

Respondents 
Proportion 

Gender 
Male 142 35.68% 

Female 256 64.32% 

Years of Professional 

Experience 

0-5 years 387 97.24% 

6-10 years 11 2.76% 

Professional Title 
No professional title 166 41.71% 

Junior professional title 207 52.01% 
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Intermediate 

professional title 
25 6.28% 

Educational Attainment 

Bachelor's degree 87 21.86% 

Master's degree 133 33.42% 

Doctoral degree 178 44.72% 

Major of Highest Degree 

Obtained 

Oncology 175 43.97% 

Others 223 56.03% 

4.3.2 Reliability analysis 

(1) Knowledge and skills 

Table 4.5 below shows that the overall Cronbach’s alpha coefficient for the “knowledge 

and skills” dimension scale is 0.9225. According to Nunnally and Bernstein (1994), a 

Cronbach’s alpha exceeding 0.90 indicates outstanding internal consistency, reflecting a very 

high level of reliability with measurements that are both stable and dependable. A detailed 

examination of the contribution of individual items is as follows:  

First, the corrected item-total correlation (CITC) assesses the degree of association between 

each item and the total scale score, excluding the item itself. It is generally accepted that this 

coefficient should exceed 0.30 or 0.40 to indicate good item discrimination and alignment with 

the overall construct of the scale. In this dimension, all items exhibit coefficients ranging from 

0.7399 to 0.8405, well above the recommended threshold, demonstrating a strong correlation 

with the latent construct of “knowledge and skills” and confirming their effectiveness in 

measuring this construct. 

Second, the alpha if item deleted statistic is used to assess whether any individual item 

undermines the overall reliability of the scale. In this dimension, the Cronbach’s alpha values 

if an item is deleted are all lower than the overall Cronbach’s alpha of 0.9225, ranging from 

0.8995 to 0.9138. This strongly indicates that all items in this dimension contribute positively 

to the internal consistency of the scale, with no evidence of redundancy or conceptual 

misalignment with the core construct. 

Taken together, the “knowledge and skills” dimension scale exhibits outstanding internal 

consistency reliability in this study. All psychometric indices meet or surpass established 

benchmarks, underscoring the strong structural integrity of the scale. The six items consistently 

and reliably capture oncologists’ competencies in the domain of knowledge and skills. This 

high level of reliability provides a robust empirical foundation for subsequent validity analyses 

and model construction, reinforcing the trustworthiness of the study’s findings. 
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Table 4.5 Reliability analysis results of the knowledge and skills dimension 

Item 
Item-total 

correlation 

Corrected item-

total correlation 

Alpha if item 

deleted 

Total Cronbach’s 

alpha 

1. knowledge and skills 1 0.8185 0.7431 0.9131 

0.9225 

2. knowledge and skills 2 0.8131 0.7399 0.9138 

3. knowledge and skills 3 0.8965 0.8405 0.8995 

4. knowledge and skills 4 0.8657 0.8000 0.9053 

5. knowledge and skills 5 0.8326 0.7493 0.9125 

6. knowledge and skills 6 0.8701 0.8020 0.9051 

(2) Physician-patient communication 

Reliability analysis of Table 4.6 indicates that the “physician-patient communication” 

dimension exhibits an exceptionally high Cronbach’s alpha of 0.9288, well above the 

established threshold of 0.90 for excellent internal consistency (Nunnally & Bernstein, 1994). 

This indicates that the scale yields highly stable and consistent measurements, underscoring its 

robustness as an instrument for assessing communication-related competencies. 

A detailed analysis of individual items is presented as follows: 

First, the corrected item–total correlation (CITC) reflects the extent to which each item 

correlates with the total score of the remaining items in the scale. All four items in this 

dimension show strong correlations, ranging from 0.8173 to 0.8589. These values substantially 

exceed the commonly recommended thresholds of 0.30 and 0.40, confirming that each item 

reliably measures the core construct of physician-patient “communication” and maintains 

strong consistency with the overall scale. 

Second, the alpha if item deleted statistic is used to examine how the overall reliability of 

the scale is affected when a specific item is removed. The results show that removing any item 

from this dimension leads to a reduction in the overall Cronbach’s alpha, with values ranging 

from 0.9036 to 0.9116—all below the current overall alpha of 0.9288. This finding clearly 

indicates that each item within this dimension makes a substantial and positive contribution to 

the overall internal consistency of the scale, with no evidence of redundant items that are 

misaligned with the underlying construct or that detract from the scale’s reliability. 

Taken together, the “physician-patient communication” dimension scale demonstrates 

outstanding internal consistency reliability in the context of this study. All relevant reliability 

indicators exhibit strong performance, affirming the scale’s ability to consistently and 

accurately assess oncologists’ communication competence. This high degree of reliability 

provides a robust psychometric foundation for subsequent analyses based on this dimension, 

such as validity assessments and model development, thereby ensuring the overall quality and 

credibility of the study’s measurement outcomes. 
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Table 4.6 Reliability analysis results of physician-patient communication dimension 

Item 
Item-total 

correlation 

Corrected item-

total correlation 

Alpha if item 

deleted 

Total Cronbach’s 

alpha 

1. Physician-patient 

communication 1 
0.8855 0.8173 0.9116 

0.9288 

2. Physician-patient 

communication 2 
0.8966 0.8321 0.9087 

3. Physician-patient 

communication 3 
0.9064 0.8472 0.9057 

4. Physician-patient 

communication 4 
0.9121 0.8589 0.9036 

(3) Scientific innovation 

Reliability analysis in Table 4.7 indicates that the overall Cronbach’s alpha for the 

“scientific innovation” dimension scale is 0.9111. According to widely accepted psychometric 

standards (Nunnally & Bernstein, 1994), this value indicates excellent internal consistency, 

suggesting that the scale provides stable and highly reliable measurements. 

The item-level contributions are analyzed as follows: 

First, the corrected item-total correlation (CITC) is used to assess the degree of association 

between each item and the total score of the scale (excluding the item itself ). In this dimension, 

all four items show high correlation coefficients, ranging from 0.7863 to 0.8462. These values 

are well above the commonly accepted threshold of 0.40, indicating that each item is closely 

aligned with the underlying construct of “scientific innovation” and effectively captures its 

essential meaning.  

Second, the “alpha if item deleted” statistic is used to assess whether any item weakens the 

overall reliability of the scale. The results show that removing any of the items in this dimension 

reduces the overall Cronbach’s alpha, with values ranging from 0.8763 to 0.8888, all of which 

are below the overall alpha of 0.9111. This indicates that all items in this dimension contribute 

positively to the scale’s internal consistency, with no redundancy or misalignment with the core 

construct. 

In sum, the “scientific innovation” dimension scale demonstrates outstanding internal 

consistency in this study. All reliability indicators meet or exceed recommended psychometric 

criteria, supporting the conclusion that the scale reliably and consistently measures oncologists’ 

competence in research. This solid reliability foundation provides a sound basis for subsequent 

analyses (e.g., validity testing and model development), thereby ensuring the quality of the 

research data and the credibility of the study’s conclusions. 
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Table 4.7 Reliability analysis results of scientific innovation dimension 

Item Item-total correlation 
Corrected item-

total correlation 

Alpha if item 

deleted 

Total Cronbach’s 

alpha 

1. Scientific 

innovation 1 
0.9049 0.8462 0.8763 

0.9111 

2. Scientific 

innovation 2 
0.8975 0.8329 0.8788 

3. Scientific 

innovation 3 
0.8673 0.7960 0.8879 

4. Scientific 

innovation 4 
0.8653 0.7863 0.8888 

(4) Ethics and law 

Reliability analysis in Table 4.8 indicates that the overall Cronbach’s alpha for the “ethics 

and law” dimension is 0.9051. This value exceeds the 0.90 threshold and, according to Nunnally 

and Bernstein (1994), reflects excellent internal consistency, indicating that the scale produces 

stable and reliable measurements. 

First, the corrected item-total correlation (CITC) measures the degree of association 

between each item (excluding the item itself). All five items in this dimension show strong 

correlations, ranging from 0.6906 to 0.8254. Although the CITC for Ethics 1 (0.6906) is slightly 

lower than the others, it remains well above the commonly recognized threshold of 0.30 or 0.40. 

This indicates that all items are strongly linked to the core construct of ethics and law and 

effectively differentiate levels of ethical competence. 

Second, examining the alpha if item deleted statistic is used to assess how removing any 

specific item affects the scale’s overall reliability. Results show that removing any item reduces 

the overall Cronbach’s alpha, which falls between 0.8702 and 0.8997, all of which are below 

the overall alpha of 0.9051. This indicates that each item contributes positively and essentially 

to the scale’s internal consistency, with no redundant or inconsistent items requiring removal. 

In summary, the “ethics and law” dimension scale demonstrates excellent internal 

consistency in this study. All reliability metrics meet or exceed recognized psychometric 

standards, supporting the conclusion that the scale reliably assesses oncologists’ competence in 

ethical decision-making and legal awareness. This robust reliability foundation provides a 

sound basis for subsequent analyses (e.g., validity testing and model development). 

Table 4.8 Reliability analysis results of ethics and law dimension 

Item 
Item-total 

correlation 

Corrected item-

total correlation 

Alpha if item 

deleted 

Total Cronbach’s 

alpha 

1. Ethics and law 1 0.8070 0.6906 0.8997 

0.9051 

2. Ethics and law 2 0.8588 0.7707 0.8821 

3. Ethics and law 3 0.8936 0.8254 0.8702 

4. Ethics and law 4 0.8677 0.7890 0.8784 

5. Ethics and law 5 0.8319 0.7377 0.8892 
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(5) Team collaboration 

Reliability analysis in Table 4.9 indicates that the overall Cronbach’s alpha for the “team 

collaboration” dimension is 0.9123. According to Nunnally and Bernstein (1994), a Cronbach’s 

alpha above 0.90 signifies excellent internal consistency. The alpha coefficient in this 

dimension exceeds this threshold, indicating that the five items are highly consistent and 

reliably measure oncologists’ competence in team collaboration. 

Further analysis of individual items supports this conclusion: 

First, the corrected item-total correlation (CITC) evaluates the degree of association 

between each item and the total score (excluding the item itself). All items in this dimension 

show strong correlations, ranging from 0.7544 to 0.8149. These values substantially exceed the 

commonly accepted thresholds of 0.30 to 0.40, indicating that each item aligns closely with the 

latent construct of team collaboration and effectively discriminates among respondents’ 

performance on this dimension. 

Second, the alpha if item deleted statistic is used to assess whether removing any item 

would improve the scale’s overall reliability. The results show that removing any item from the 

“team collaboration” dimension reduces the overall Cronbach’s alpha, with values ranging from 

0.8849 to 0.8981, all of which are below the overall alpha of 0.9123. This indicates that each 

item positively contributes to the scale’s internal consistency and is important for measuring 

oncologists’ competence in team collaboration. 

In sum, the “team collaboration” dimension scale demonstrates outstanding internal 

consistency in this study. All reliability indicators perform well, supporting the scale’s stability 

and dependability in assessing oncologists’ collaborative abilities. This high level of reliability 

provides a sound basis for subsequent analyses (e.g., validity testing and model development). 

Table 4.9 Reliability analysis results for the team collaboration dimension 

Item 
Item-total 

correlation 

Corrected item-total 

correlation 

Alpha if item 

deleted 

Total 

Cronbach’s 

alpha 

1. Team collaboration 1 0.8489 0.7651 0.8952 

0.9123 

2. Team collaboration 2 0.8366 0.7544 0.8981 

3. Team collaboration 3 0.8711 0.7818 0.8928 

4. Team collaboration 4 0.8908 0.8149 0.8849 

5. Team collaboration 5 0.8619 0.7833 0.8915 

(6) Digital and intelligent healthcare 

Reliability analysis in Table 4.10 indicates that the Cronbach’s alpha for the “digital and 

intelligent healthcare” dimension is 0.9027. According to Nunnally and Bernstein (1994), a 

coefficient above 0.90 reflects excellent internal consistency. This result indicates that the scale 

reliably captures oncologists’ competence in digital and intelligent healthcare, with 
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measurements that are stable and consistent. 

The item-level contributions are analyzed as follows: 

First, the corrected item-total correlation (CITC) assesses how strongly each item relates to 

the total score of the remaining items (excluding the item itself). Across all five items in this 

dimension, the correlation values range from 0.6841 to 0.7994, indicating consistently strong 

associations. Although the CITC for Item 3 (0.6841) is comparatively lower, it remains well 

above the commonly accepted thresholds of 0.30 to 0.40. This indicates that all items are 

strongly associated with the underlying construct of digital and intelligent healthcare and 

effectively differentiate levels of competence in digital and intelligent healthcare practice. 

Second, the alpha if item deleted statistic is used to assess whether removing any item 

would enhance overall reliability. The results show that removing any item would reduce the 

overall alpha, with values ranging from 0.8721 to 0.8962, all of which are below the overall 

alpha of 0.9027. This indicates that each item contributes positively to the scale’s internal 

consistency, with no evidence of redundancy or conceptual misalignment. 

In summary, the “digital and intelligent healthcare” dimension demonstrates excellent 

internal consistency within the context of this study. All reliability indicators meet or exceed 

established psychometric benchmarks, supporting the scale’s stability and accuracy in 

measuring oncologists’ digital healthcare competencies. This robust reliability provides a sound 

basis for analyses (e.g., validity testing and model development). 

Table 4.10 Reliability analysis results of the digital intelligent healthcare dimension 

Item Item-total correlation 
Corrected item-

total correlation 

Alpha if item 

deleted 

Total Cronbach’s 

alpha 

1. Digital and 

intelligent 

healthcare 1 

0.8547 0.7661 0.8792 

0.9027 

2. Digital and 

intelligent 

healthcare 2 

0.8485 0.7572 0.8811 

3. Digital and 

intelligent 

healthcare 3 

0.7958 0.6841 0.8962 

4. Digital and 

intelligent 

healthcare 4 

0.8673 0.7795 0.8764 

5. Digital and 

intelligent 

healthcare 5 

0.8751 0.7994 0.8721 

4.2.3 Validity testing 

As noted previously, this study assesses the validity of the oncologists’ competency scale 
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through tests of content validity and construct validity, thereby ensuring the quality of the data 

employed in the analysis. 

(1) Content validity testing 

In this study, multiple strategies are employed to ensure strong content validity of the 

competency scale for oncologists. First, five domain experts are invited to systematically 

evaluate the content of the scale to examine whether the items adequately represent the intended 

construct and provide revision suggestions accordingly. Second, during the localization of the 

original English version of the scale, the research team strictly adheres to Brislin’s “forward 

translation–back translation–revision” protocol (Brislin, 1980) . The team ensures semantic 

equivalence to enhance the cultural adaptability and linguistic equivalence of the Chinese 

version. Finally, this study conducts item-by-item reviews and iterative refinements to identify 

and amend potentially ambiguous or misleading formulations, thereby improving respondent 

comprehension and response accuracy. These coordinated procedures collectively strengthen 

the content validity of the scale. 

(2) Construct validity testing 

This section presents the construct validity results of oncologists’ job competency, focusing 

on three aspects: overall model fit, convergent validity, and discriminant validity. 

i. Overall model fit 

To evaluate the construct validity of the proposed competency model for oncologists, this 

study conducts a confirmatory factor analysis (CFA) using the dataset in Stata 17.0. CFA serves 

to assess how well the hypothesized factor structure—that is, the theoretical model—fits the 

observed data. The overall model fit indices are summarized in Table 4.11.  

As shown in Table 4.11, the chi-square statistic (χ²) equals 11,261.915 with 362 degrees of 

freedom (df). Because the chi-square test is highly sensitive to sample size—especially in large 

samples such as the present one (n = 398)—its significance is expected. Consequently, relative 

fit indices are considered more informative (Bentler & Bonett, 1980). The chi-square to degrees 

of freedom ratio (χ²/df) is 3.49. According to widely accepted criteria, a χ²/df value below 3 

indicates good model fit, while values below 5 are generally considered acceptable (Carmines 

et al., 1981; Wheaton et al., 1977). The χ²/df value of 3.49, although slightly above the ideal 

threshold, remains within the acceptable range, indicating an adequate level of model-data fit. 

The analysis then turns to absolute fit indices. The Root Mean Square Error of 

Approximation (RMSEA) is 0.079. According to Browne and Cudeck (1993), RMSEA values 

below 0.08 indicate acceptable model fit, while those below 0.05 reflect excellent fit. The value 

observed here suggests that the model achieves a satisfactory level of approximation to the data. 
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Incremental fit indices are also evaluated. The Comparative Fit Index (CFI) is 0.916, and the 

Tucker–Lewis Index (TLI, also known as the Non-Normed Fit Index) is 0.906. Both exceed the 

conventional threshold of 0.90, indicating that the model demonstrates a substantial 

improvement over the null model and satisfies the criterion for good fit (Hu & Bentler, 1999). 

Finally, the model’s parsimony-related fit is assessed using the Standardized Root Mean 

Square Residual (SRMR), which is 0.048. Following Hu and Bentler (Hu & Bentler, 1999), 

SRMR values below 0.05 denote excellent fit, and those under 0.08 indicate acceptable fit. The 

SRMR observed in this study meets the criterion for excellent fit, suggesting minimal average 

discrepancy between the predicted and observed covariance matrices. 

Taken collectively, the fit indices provide robust empirical support for the adequacy of the 

proposed theoretical model. Although the χ²/df ratio marginally exceeds the most stringent ideal 

threshold, all other major indicators—including the RMSEA, CFI, TLI, and notably the 

SRMR—meet or exceed widely accepted benchmarks for good model fit, with the SRMR 

falling well within the range indicative of excellent fit. These findings substantiate the structural 

validity of the oncologists’ competency model, suggesting that the specified factor structure 

accounts well for the observed covariation among measured indicators in the sample. 

Table 4.11 CFA fit indices of the model proposed in this study 

2 df 2/df RMSEA CFI TLI SRMR 

11261.915 362 3.49 0.079 0.916 0.906 0.048 

After confirming that the overall model fit of the oncologist competency scale meets 

acceptable thresholds, this study further examines the internal parameter estimates, focusing on 

the standardized factor loadings of each observed variable on its corresponding latent construct 

and their statistical significance. Table 4.12 presents the detailed results. As shown in the table:  

First, all observed indicators exhibit substantial standardized loadings on their respective 

latent constructs. Specifically, the loadings range from 0.746 for item SZ3 (digital and 

intelligent healthcare) to 0.911 for item GT3 (physician–patient communication). According to 

established criteria (Nunnally & Bernstein, 1994), factor loadings above 0.50 indicate adequate 

representation of the latent construct, while values above 0.70 suggest strong item–construct 

relationships. All items in this study exceed the 0.70 benchmark, indicating that each item 

serves as a strong and reliable indicator of its underlying construct. These findings provide 

strong empirical support for the convergent validity of the scale. 

Second, the z-values of all path coefficients (i.e., the ratio of the parameter estimates to 

their standard errors) substantially exceed 2.58, which is the critical threshold for a two-tailed 

test at the 0.01 significance level (α). Specifically, all z-values in this study exceed 30, 
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indicating that the factor loadings of all observed indicators on their respective latent variables 

are statistically significant at p < 0.001. This confirms that the relationships between observed 

indicators and latent variables are statistically reliable. 

Overall, the parameter estimates within the oncologist competency measurement model 

demonstrate strong validity. Each observed indicator effectively and significantly reflects its 

corresponding latent construct, with standardized factor loadings consistently at a high level. 

These results further support that the competency scale developed in this study possesses sound 

convergent validity, providing a solid foundation for subsequent analyses and applications 

based on this model. 

Table 4.12 Fit Results of the oncologists’ competency model 

Path Standardized path coefficient standard Error Z-value 

KN1       Knowledge and Skills 0.770 0.022 34.35 

KN2       Knowledge and Skills 0.775 0.022 35.17 

KN3       Knowledge and Skills 0.867 0.015 58.91 

KN4       Knowledge and Skills 0.849 0.016 52.50 

KN5       Knowledge and Skills 0.786 0.021 37.16 

KN6       Knowledge and Skills 0.853 0.016 53.88 

GT1    Physician-patient. 

Communication 
0.839 0.017 50.35 

GT2       Physician-patient. 

Communication 
0.859 0.015 57.01 

GT3       Physician-patient. 

Communication 
0.911 0.011 83.87 

GT4       Physician-patient. 

Communication 
0.909 0.011 83.02 

KY1       Scientific Innovation 0.871 0.015 59.87 

KY2       Scientific Innovation 0.900 0.012 73.13 

KY3       Scientific Innovation 0.886 0.013 66.04 

KY4       Scientific Innovation 0.818 0.019 43.59 

LL1       Ethics and Law 0.785 0.022 35.91 

LL2       Ethics and Law 0.805 0.020 40.69 

LL3       Ethics and Law 0.860 0.016 55.10 

LL4       Ethics and Law 0.830 0.018 45.73 

LL5       Ethics and Law 0.787 0.021 36.82 

XZ1       Team Collaboration 0.838 0.017 49.38 

XZ2       Team Collaboration 0.823 0.018 45.24 

XZ3       Team Collaboration 0.799 0.020 39.39 

XZ4       Team Collaboration 0.834 0.018 47.46 

XZ5       Team Collaboration 0.825 0.018 45.84 

SZ1       Digital and Intelligent 

Healthcare 
0.846 0.017 50.32 

SZ2       Digital and Intelligent 

Healthcare 
0.778 0.022 34.99 

SZ3       Digital and Intelligent 

Healthcare 
0.746 0.024 30.56 

SZ4       Digital and Intelligent 

Healthcare 
0.829 0.018 45.60 

SZ5       Digital and Intelligent 0.831 0.018 45.71 



The Construction of Job Competency Model for Oncologists in Shanghai 

94 

Healthcare 

The Average Variance Extracted (AVE) and Composite Reliability (CR) values for each 

dimension are calculated based on the standardized factor loadings of the corresponding 

measurement indicators. The results are presented in Table 4.13. As shown in Table 4.13, the 

AVE values for each dimension of oncologists’ job competency range from 0.651 to 0.775, all 

exceeding 0.50; and CR ranges from 0.903 to 0.932, well above 0.70. Both findings indicate 

satisfactory convergent validity of the measurement model. For all six dimensions, namely, 

knowledge and skills, patient–physician communication, scientific innovation, ethics and law, 

team collaboration, and digital and intelligent healthcare, the AVE values are greater than the 

squared correlations between each dimension and the others. Therefore, this study concludes 

that oncologists’ competency is composed of six distinct dimensions and demonstrates good 

discriminant validity. 

Table 4.13 AVE and CR of all job competency dimensions of oncologists 

 
Knowledge 

and skill 

Physician-

patient 

communication 

Scientific 

innovation 
Ethics 

and law 

Team 

collabor

ation 

Digital 

and 

intelligent 

healthcare 
Knowledge and 

skill 
(0.669)      

Physician-

patient 

communication 
0.500 (0.775)     

Scientific 

innovation 
0.464 0.362 (0.756)    

Ethics and law 0.486 0.616 0.501 (0.672)   
Team 

collaboration 
0.473 0.501 0.456 0.666 (0.679)  

Digital and 

intelligent 

healthcare 
0.497 0.438 0.500 0.537 0.666 (0.671) 

CR 0.924 0.932 0.925 0.907 0.914 0.903 

Note: Values in parentheses denote the average variance extracted (AVE); values without parentheses indicate the 

squared inter-dimension correlations. 

Table 4.11 shows that the model fit indices meet the recommended thresholds, with χ²/df = 

3.49, RMSEA = 0.079 (<0.08), CFI = 0.916, and TLI = 0.906. Table 4.12 shows that all 

standardized factor loadings in the six-dimensional model of oncologists’ job competency 

exceed 0.70, which indicates that each item validly measures its corresponding latent construct, 

demonstrating sound convergent validity to some extent. Table 4.13 further shows that the six-

dimensional structure exhibits satisfactory convergent and discriminant validity. Taken together, 

these results support the statistical adequacy and discriminant validity of the six-dimensional 

model. 
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4.3 Relationship between competency and performance 

4.3.1 Performance framework and indicators 

(1) Definition of performance 

Performance is typically defined as the observable work behaviors and measurable 

outcomes demonstrated by an organization or individual within a specific period, reflecting 

their level of achievement and the extent to which goals are attained. Performance reflects not 

only a composite expression of efficiency and output but may also be influenced by variables 

such as years of service, age, professional title, and job position. However, as performance is 

inherently multidimensional, its measurement and interpretation often depend on the observer’s 

perspective, which may vary across organizational, team, and individual levels, thereby 

contributing to the ongoing debate over its definition in academic discourse. Current 

mainstream perspectives can be broadly categorized into three orientations: results-oriented, 

behavior-oriented, and an integrative approach combining both behavior and results. 

The first perspective emphasizes the outcome dimension of performance, equating it with 

the results or output achieved by employees in specific positions. This view has historical roots 

in Frederick W. Taylor’s concept of piece-rate pay, which advocates for evaluating employee 

performance based on quantifiable output. As one of the pioneers of industrial psychology, 

Hugo Munsterberg defined performance in the early 20th century as a reflection of work 

outcomes (Hollingworth, 1913). Later, Bernardin et al. (1995) describe performance as “the 

record of outcomes produced by specific activities”, thus defining it as the results derived from 

job functions within a defined temporal and spatial context. 

The second perspective centers on the behavioral process of performance, suggesting that 

it is not merely reflected in outcomes but also in the series of observable actions undertaken by 

employees during task execution. Campbell et al. (1973) argue that performance should be 

defined in terms of employees’ behavioral manifestations, rather than relying solely on end 

results. Campbell (1990) further emphasizes that performance should be conceptualized as a 

set of employee behaviors that fall within their control and align with organizational objectives. 

Rotundo (2002) reinforces the notion of performance as an agentic process, stressing that the 

significance of performance behavior lies in its direct contribution to organizational goal 

attainment. This perspective highlights the processual, malleable, and developmental aspects of 

behavior, making it particularly applicable to jobs where performance outcomes are difficult to 

quantify but the behavioral processes are of high intrinsic value, such as in management, 
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research and development, and healthcare settings. 

As research evolves, scholars increasingly recognize the limitations of approaches that 

focus exclusively on either behavior or results. An excessive emphasis on outcomes may 

overlook contextual constraints and the effort exerted during the process, while an exclusive 

focus on behavior may lead to distorted performance evaluations. Consequently, a growing 

body of research advocates an integrated approach that combines behavior and outcomes in 

performance evaluation. Barry and Stewart (1997) propose that performance encompasses both 

the behaviors directed toward achieving work goals and the tangible results produced by those 

behaviors. Behavior serves not only as a means to performance but also as an integral 

component of performance assessment. Chen (2011), in his literature review, asserts that 

performance represents a unified manifestation of behavior, competence, and outcomes. 

Empirical findings by Mathew et al. (2012) also demonstrate that performance is composed of 

both behavioral and outcome-based dimensions. 

There is a growing consensus in the academic community that performance should be 

defined through an integrative lens, giving weight to both the specific behaviors employees 

exhibit in organizational tasks and the results those behaviors generate. This study follows this 

approach by defining individual job performance as a series of observable behaviors closely 

aligned with job responsibilities, along with the organizational outcomes resulting from these 

behaviors. The study specifically focuses on oncologists’ job competency and examines its 

relationship with their job performance. Given the high complexity of cancer care and its 

inherently multidisciplinary nature, the job performance of oncologists extends beyond 

individual clinical competence to encompass their central roles in collaborative decision-

making, research translation, technological innovation, and comprehensive patient management 

across the full continuum of care. 

(2) Structure of performance 

As a core variable in organizational behavior research, job performance consistently draws 

significant attention from both academic and practical domains regarding its structural 

composition. Daniel Katz and Robert L. Kahn (1978) are the first to propose a structural 

framework for individual performance, categorizing organizational behavior into three types: 

willingness to join and remain in the organization, execution of core task behaviors essential 

for fulfilling job responsibilities, and spontaneous behaviors that go beyond formal role 

expectations. This categorization establishes a foundational framework for subsequent studies 

on performance structure. Building upon a systematic review of prior literature, John 

P.Campbell (1990) proposes an eight-dimensional model of job performance, encompassing 
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task-specific proficiency, non-task-specific proficiency, written and oral communication, 

personal discipline, effort, peer support, supervision and leadership, as well as managerial and 

administrative capabilities. This model marks a transition in performance research from a focus 

on task-based behavior to a multidimensional conceptualization. 

However, some scholars criticize this model for overemphasizing behaviors while 

overlooking their external outcomes for organizational performance. In response to such 

reflections, Borman and Motowidlo (1993) introduce a seminal two-dimensional framework 

that distinguishes between task performance and contextual performance. Task performance 

refers to an employee's ability to complete explicitly defined duties outlined in the job 

description, emphasizing goal-directedness and outcome orientation, and is typically closely 

linked to knowledge, skills, and experience. In contrast, contextual performance focuses on 

organizational citizenship behaviors—such as voluntarily assisting colleagues, adhering to 

organizational rules, and demonstrating professionalism—which, although not directly tied to 

output, play a crucial role in maintaining operational efficiency and shaping organizational 

culture. This dimension is particularly salient in the Chinese context, where interpersonal 

relationships and collectivist values are deeply embedded; consequently, contextual 

performance often carries greater weight in performance evaluations. In further research, Van 

Scotter and Motowidlo (1996) refine contextual performance into two subdimensions: job 

dedication and interpersonal facilitation. The former reflects an employee’s proactive 

commitment to organizational responsibilities, such as adherence to rules and perseverance in 

the face of difficulties; the latter pertains to behaviors that foster positive interpersonal 

interactions and enhance organizational cohesion. 

As organizational environments become increasingly dynamic, the traditional two-

dimensional framework proves insufficient for capturing employees’ capacity to adapt to rapid 

changes. In response, Allworth and Hesketh (1997) propose adaptive performance as the third 

dimension of job performance and substantiate it through empirical analysis. Johnson (2001) 

emphasizes that adaptive performance reflects an employee’s behavioral flexibility in response 

to environmental, task-related, and occupational changes. 

Although this dimension has gained broad acceptance, some scholars question its 

conceptual overlap with task and contextual performance. To enhance its structural clarity and 

practical applicability, Pulakos et al. (2000) develop an eight-dimension model of adaptive 

performance, encompassing emergency handling, problem-solving, stress management, 

learning new tasks, cross-cultural interaction, and more. Follow-up studies further refine these 

dimensions using supervisor-based evaluations (Pulakos et al., 2002). In the Chinese context, 
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Sun and Jiao (2002), drawing on semi-structured interviews and the Delphi method, propose a 

three-dimensional model comprising task performance, individual trait performance, and 

interpersonal performance. Wen (2005) constructs a four-dimensional framework of task, 

adaptive, effort, and interpersonal performance based on survey data, and validates its structural 

integrity. Han et al. (2007) apply the critical incident technique and structural equation 

modeling to develop a four-dimensional model including relational performance, task 

performance, innovation performance, and learning performance, which further expands the 

depth of performance research. 

More recently, Tao and Wang (2006), building on Pulakos’ eight-factor framework, conduct 

empirical analysis on 334 samples and distill four critical dimensions: stress and crisis 

management, innovative problem-solving, continuous learning, and interpersonal-cultural 

adaptability. These dimensions offer a theoretical foundation for training assessment. 

Charbonnier-Voirin and Roussel (2012) incorporate adaptive performance into performance 

structure models. They propose a three-dimensional framework of task–relational–adaptive 

performance, thereby enhancing the explanatory power of performance across diverse 

organizational contexts. 

Some scholars also advocate for the inclusion of dimensions such as learning performance 

and innovation performance to better reflect the demands of highly complex roles. Nevertheless, 

the task–relational–adaptive three-dimensional structure has become the prevailing consensus, 

particularly in highly dynamic sectors such as healthcare, the military, and aviation. In highly 

specialized and rapidly evolving fields such as oncology, adaptive performance is especially 

vital. Physicians must continually respond to emerging technologies, interdisciplinary 

collaboration, and unforeseen public health crises. Adaptive performance thus reflects not only 

clinical competence but also long-term professional growth potential. Accordingly, integrating 

adaptive performance into the performance framework for oncologists holds both theoretical 

significance and practical relevance. 

4.3.2 Hypothesis on relationship between competency and performance 

In early human resource assessment research, intelligence was widely regarded as an important 

predictor of individual job performance. However, as empirical research in this area has 

progressed, this assumption has increasingly been challenged within the academic community. 

Barrett and Depinet (1991) demonstrate that the correlation between intelligence test scores and 

job performance is weak. This weak correlation suggests the limited explanatory power of 

intelligence measures. Neisser et al. (1996) further note that although intelligence correlates 
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with certain cognitive tasks, its predictive power for job performance in real-world work 

contexts remains relatively limited. Since McClelland first introduced the concept of 

competence in his seminal 1973 article Testing for Competence Rather Than Intelligence 

(McClelland, 1973), there has been no universally accepted definition of the term; however, it 

is widely acknowledged that competence is closely associated with job performance and 

demonstrates strong predictive validity. Boyatzis (1991) further argues in his competency 

model that high-level individual performance results from the dynamic alignment of personal 

competence, organizational environment, and job demands. Therefore, the development of a 

performance-oriented talent assessment system should be grounded in competency research, 

with the aim of identifying core potentials and behavioral attributes that exhibit a causal 

relationship with high performance. Spencer and Spencer (1993) share a similar view, 

suggesting that competence refers to the deep-seated characteristics that enable individuals to 

perform effectively in specific contexts, and that these characteristics are linked to performance 

through observable causal pathways. 

In healthcare, Xu (2023) contends that competency-based evaluations yield more accurate 

predictions of individual performance by focusing on clinicians’ capabilities, behaviors, and 

outcomes during care delivery. Wu (2004) observes that core competencies exert a direct 

influence on job performance, while other competency elements affect performance indirectly 

through their interaction with these core attributes. Jin et al. (2004) find that different categories 

of competency attributes exert varying influences on performance. For example, relational 

competencies such as organizational coordination and team collaboration primarily affect 

interpersonal facilitation and dedication to work. Problem-solving competencies, including 

problem identification and integrative analysis, contribute significantly to the enhancement of 

task performance, whereas competencies related to integrity and responsibility serve as 

effective predictors of accountability and work commitment. 

Lv  (2006) argues that integrating competency profiles with job analysis enhances both the 

scientific rigor and practical applicability of performance appraisals. Wu  et al. (2006) contend 

that employee performance arises from the interaction of individual attributes, organizational 

context, and job demands, such that no single factor alone can determine performance outcomes. 

Lin and Zhang (2010) demonstrate that competency-based evaluations in hospital settings 

assess both historical achievements and future potential, thereby mitigating one-sided 

judgments and reducing employee dissatisfaction. 

Bonesso et al. (2020) show that behavioral competencies—encompassing emotional, social, 

and cognitive intelligence—positively influence individual performance, career progression, 
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and well-being, and can be developed through targeted training interventions. Park (2020) finds 

that the three dimensions of vocational competence—“knowing why”, “knowing how”, and 

“knowing who”—each exert a significant positive effect on perceived job performance, with 

“knowing why” and “knowing who” demonstrating particularly strong impacts. Lin (2021) 

reports in the e-commerce sector that project management competence enhances job 

performance, with intrinsic and extrinsic motivation acting as moderating factors. Huy and Phuc 

(2020) observe in Vietnamese public research institutions that a competency framework boosts 

research performance, with task frequency serving as a moderator. 

Overall, competencies show a robust positive correlation with performance, influencing job 

performance directly and indirectly through interactions with other factors. 

(1) Knowledge and skills and job performance 

Oncologists’ knowledge and skills form the cornerstone of their clinical performance. In 

the era of precision medicine, they need to master the fundamentals of tumor biology and 

molecular biology, apply established diagnostic and treatment principles for common 

malignancies, interpret genomic assays to tailor therapy, actively participate in 

multidisciplinary team (MDT) decision-making, stay current with cutting-edge modalities such 

as CAR-T and mRNA vaccines, and ground their treatment plans in the latest guidelines and 

evidence. Proficiency in these domains directly shapes clinical decision-making and patient 

outcomes. Evidence indicates that physicians with a solid grounding in tumor biology and 

molecular biology gain deeper insight into tumorigenesis and progression, thereby enabling 

them to devise more effective treatment strategies. Moreover, the ability to interpret genomic 

findings accurately and translate them into precision treatment strategies has become pivotal 

for improving treatment efficacy and patient survival. A thorough understanding of and active 

participation in multidisciplinary team (MDT) processes allows clinicians to integrate 

multidisciplinary expertise and deliver individualized care plans that optimize overall treatment 

outcomes. Familiarity with innovative therapies such as CAR-T and mRNA vaccines expands 

treatment options for patients, particularly when conventional approaches prove insufficient. 

Formulating treatment decisions in line with current guidelines and cutting-edge research 

ensures that regimens remain both scientifically rigorous and state-of-the-art, thereby 

enhancing clinical outcomes. Thus, there is a pronounced positive association between 

knowledge and skills of oncologist and their clinical performance. Enhancing their knowledge 

and skills not only elevates individual performance but also bolsters team-based treatment 

outcomes and patient satisfaction.  

Accordingly, the following hypothesis is proposed: 
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H1: Knowledge and skills have a positive effect on oncologists’ job performance. 

(2) Physician-patient communication and job performance 

In oncology practice, physician–patient communication serves as a foundational 

professional skill and exerts a strong influence on physicians’ clinical performance. Effective 

communication enhances patient understanding, adherence, and satisfaction, which in turn 

improves treatment outcomes and overall quality of care. To start with, cancer patients often 

experience anxiety and depression. When clinicians offer meaningful emotional support, they 

alleviate distress and strengthen patients’ confidence in treatment. Studies show that emotional 

well-being significantly affects adherence and quality of life, and that clinician-provided 

support improves both psychological health and treatment engagement (Epstein & Street Jr, 

2007). Second, oncology treatment regimens are often complex and high-risk. Clear and 

patient-centered explanations provided to patients and their families foster informed decision-

making and trust. Research links the clarity of clinician communication to patient satisfaction, 

showing that well-communicated information deepens understanding and involvement in 

treatment decisions and thereby enhances outcomes (Schmid Mast et al., 2005). In palliative 

care, oncologists undertake substantial emotional labor. Providing comprehensive information 

and empathy helps patients and families navigate the end-of-life journey and make care choices 

aligned with their wishes. Clinical evidence shows that the quality of end-of-life 

communication correlates with satisfaction in terminal care (Back et al., 2020). Moreover, as 

cancer populations become more diverse, adapting communication to patients’ cultural 

backgrounds is essential for effective dialogue and conflict reduction. Evidence indicates that 

culturally sensitive strategies markedly improve cross-cultural care quality and patient 

satisfaction (Betancourt et al., 2003). 

Accordingly, the following hypothesis is proposed: 

H2: Physician–patient communication competence has a positive effect on oncologists’ job 

performance. 

(3) Team collaboration and job performance 

In contemporary oncology care systems, team collaboration has emerged as a central 

determinant of care quality, treatment effectiveness, and clinical performance. Oncologists' 

team collaboration skills—encompassing interdisciplinary coordination, professional 

communication, resource management, clinical teaching, and quality oversight—are critical not 

only to the development of feasible and evidence-based individualized treatment plans but also 

serve as key indicators of professional competence and clinical effectiveness. To start with, 

multidisciplinary collaboration, typically operationalized through multidisciplinary team (MDT) 
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coordination involving medical oncology, surgical oncology, radiation oncology, diagnostic 

imaging, and pathology, is foundational to the diagnosis and treatment of malignancies. 

Evidence shows that MDT-based approaches significantly enhance the accuracy and 

consistency of clinical decisions, improve patient prognosis, and reduce treatment delays 

(Prades et al., 2015; Stokes et al., 2016). An oncologist’s ability to actively and effectively 

engage in team discussions and synthesize multidisciplinary input is a core dimension of 

performance assessment. Second, effective collaboration also requires physicians to 

demonstrate strong communicative competence. Clearly articulating domain-specific insights 

while integrating perspectives from other specialties is essential to high-functioning team 

dynamics. Oandasan and Reeves (2005) emphasize that effective interprofessional 

communication reduces medical errors, enhances patient safety, and ultimately improves 

treatment outcomes. In addition, senior oncologists frequently take on additional 

responsibilities in teaching and training within the team. Studies indicate that active 

involvement in clinical education enhances the professional capacity of the team, fosters deeper 

knowledge integration and professional identity for the teaching physician, and contributes to 

higher levels of engagement and performance (Beckman & Lee, 2009). Mentorship of junior 

colleagues further supports team-wide improvements in care quality and operational efficiency. 

Moreover, oncologists’ ability to coordinate referrals, secure medication access, and manage 

resource allocation directly influences both the accessibility and continuity of care. As Gorin et 

al. (2017) highlight, resource coordination is increasingly vital in oncology, particularly amid 

the rapid advancement of precision medicine and targeted therapies, where timely access and 

optimal distribution can substantially affect therapeutic outcomes. Finally, quality and safety 

management further exemplify an oncologist’s capacity for effective team collaboration. The 

ability to continuously identify process vulnerabilities, streamline care pathways, and reduce 

preventable errors is a defining feature of performance excellence in oncology departments 

(Pronovost et al., 2008). Oncologists who demonstrate these capacities often exhibit a stronger 

sense of responsibility and systems thinking, both of which are essential for advancing clinical 

quality and organizational outcomes. 

Accordingly, the following hypothesis is proposed: 

H3: Team collaboration competence has a positive effect on oncologists’ job performance. 

(4) Digital and intelligent healthcare and job performance 

Amid the rapid advancement of digital and intelligent healthcare, technologies are being 

integrated into all aspects of oncology practice at an unprecedented pace, profoundly 

transforming diagnostic and therapeutic workflows as well as the paradigms for evaluating 
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physician performance. Oncologists’ competence in big data analytics, AI-assisted diagnostics, 

electronic medical record (EMR) management, telemedicine, and the application of emerging 

digital technologies have become central to assessing their overall clinical competence and 

performance (Clauser et al., 2011). First, the extensive use of medical big data in oncology has 

enhanced the precision of clinical decision-making. By integrating data on patient cohorts, 

genomic profiles, treatment responses, and outcomes, clinicians can predict risk, refine disease 

subtyping, and optimize personalized treatment strategies. As Ghassemi et al. (2021) note, data-

driven clinical models improve consistency in therapeutic decision-making and enhance the 

scientific validity of prognostic assessments, thereby strengthening physician performance. 

Second, AI-powered systems such as automated image interpretation, digital pathology, and AI-

assisted radiotherapy planning have achieved notable breakthroughs across various oncology 

subspecialties. Evidence suggests that AI-assisted image interpretation systems can reduce false 

negatives in breast cancer screening by approximately 5% while improving sensitivity 

(McKinney et al., 2020), and that AI-driven pathology image classification now approaches the 

accuracy of experienced pathologists (Litjens et al., 2017). The ability to effectively deploy 

such tools is essential not only for maintaining high-quality care under workload pressures but 

also for optimizing individual clinical output. Third, proficiency in managing EMRs is a vital 

component of routine clinical practice. Efficient use of EMRs reduces clinical documentation 

errors, streamlines medical recordkeeping, and facilitates both research and quality control. 

Campanella et al. (2016) finds that data completeness and system security are directly 

associated with the incidence of patient safety events, which making EMR management a 

significant determinant of work quality and physician performance. Thus, the extent to which 

physicians can systematically manage EMRs reflects their digital literacy and adherence to 

clinical standards. Telemedicine plays an increasingly prominent role in multidisciplinary 

oncology consultations, follow-up care, and regional healthcare collaboration. In the post-

pandemic era, teleconsultation has become a key strategy for addressing disparities in access to 

high-quality care and improving diagnostic efficiency. Wootton (2012) emphasizes that 

oncologists skilled in remote communication and telemedicine technologies are better 

positioned to serve patients in underserved regions, thereby enhancing treatment accessibility 

and satisfaction, and in turn, achieving higher performance evaluations. Furthermore, 

oncologists’ ability to adopt a forward-looking mindset, understand and critically evaluate 

innovations such as AI, machine learning, and mobile health (mHealth), and integrate those 

innovations into practice demonstrates their adaptability and innovative capacity. As Jiang et al. 

(2017) note, this capacity for technological integration is expected to become a core component 
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of future competency frameworks for physicians, with direct implications for research 

productivity, clinical output, and scholarly impact. 

Accordingly, the following hypothesis is proposed: 

H4: Competence in digital and intelligent healthcare has a positive effect on oncologists’ 

job performance. 

(5) Scientific innovation and job performance 

In contemporary medical systems, scientific innovation is a key indicator of physicians’ 

professional development. This is particularly salient in oncology, where rapid advances 

demand that oncologists not only possess solid clinical skills but also the ability to translate 

scientific discoveries into practical care (Heath et al., 2003). From the perspective of direct 

competence–performance linkage, however, scientific innovation is not typically the primary 

driver of clinical performance. Rather, it exerts its influence indirectly, by amplifying or 

modifying the effects of other core competencies. This stems from the fact that scientific 

innovation is fundamentally an academic competence. Its influence manifests in knowledge 

generation, problem identification, cross-disciplinary integration, and reflective learning. In 

contrast, clinical performance is more immediately shaped by technical execution, 

communication, and service efficiency. Accordingly, scientific innovation can be 

conceptualized as a moderating variable that shapes how effectively physicians translate their 

knowledge and skills or apply digital and intelligent healthcare tools in clinical settings.  

Oncologists’ knowledge and skills constitute the foundation of their clinical practice, 

encompassing tumor biology, diagnostic and therapeutic pathways, genomic testing, and 

multidisciplinary team (MDT) collaboration. However, their capacity for scientific innovation 

can significantly influence how effectively these competencies translate into clinical 

performance. To start with, physicians with research competence are better positioned to distill 

key insights from cutting-edge studies and facilitate the translation of knowledge into clinical 

action. For example, oncologists skilled in interpreting statistical data, reviewing literature, and 

formulating hypotheses tend to more readily identify clinical gaps and propose actionable 

solutions (Bland & Ruffin, 1992). This capacity enhances their ability to tailor standardized 

protocols into personalized treatment plans, thereby improving clinical outcomes and patient 

satisfaction. Second, scientific innovation reflects a physician’s ability for continuous learning 

and reflection, factors critical to the progressive refinement of clinical skills and long-term 

performance (Eva & Regehr, 2005). Empirical studies show that clinicians with a research 

background have higher patient survival rates, greater adherence to clinical guidelines, and 

superior performance metrics compared with their non-research counterparts (Lloyd et al., 
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2004). In addition, research competence enhances physicians’ professional authority and 

influence. Activities such as publishing in high-impact journals or leading research projects 

help consolidate their leadership within multidisciplinary teams, improving coordination, 

advancing treatment strategies, and ultimately driving performance. Thus, oncologists’ capacity 

for scientific innovation strengthens the applicability and evolution of their clinical knowledge. 

Accordingly, the following hypothesis is proposed: 

H5: Scientific innovation positively moderates the relationship between oncologists’ 

knowledge and skills and their job performance. 

Although digital and intelligent healthcare tools such as AI-based diagnostics, electronic 

medical records (EMRs), and telemedicine are increasingly integrated into oncology practice—

with demonstrated efficacy (Topol, 2019)—their impact on performance may be attenuated  

among research-oriented physicians due to a “research-dominant cognition”. On one hand, 

research-oriented physicians often apply a critical lens to technology, emphasizing evidence-

based reasoning and mechanistic understanding. As a result, they may express skepticism 

toward the opaque, “black box” algorithms used in AI systems (Ghassemi et al., 2021). Such 

cognitive preferences may undermine their trust in and reliance on digital tools, leading to 

reduced usage and operational efficiency. On the other hand, the considerable cognitive and 

temporal investment required for research activities such as grant writing, data mining, or 

manuscript preparation may limit their bandwidth to engage with digital tools in routine care. 

For instance, Kroth et al. (2019) finds that physicians with heavy research loads demonstrated 

significantly lower efficiency and consistency in EMR use, thereby increasing the risk of 

documentation errors and patient dissatisfaction. Moreover, a preference for research-led 

clinical pathways, such as trial enrollment or emphasis on novel therapies, may clash with the 

standardized recommendations generated by intelligent systems and further dampen the tools’ 

positive influence on performance. 

Accordingly, the following hypothesis is proposed: 

H6: Scientific innovation negatively moderates the relationship between digital and 

intelligent healthcare competence and oncologists’ job performance. 

(6) Ethics and law and job performance 

In the context of oncology care, ethics and law constitute a critical dimension of physician 

competency. This includes respect for patient autonomy, the ability to navigate ethical dilemmas, 

adherence to clinical research standards, and compliance with healthcare regulations (Ten Have 

& Gordijn, 2014). However, unlike behavioral or technical domains such as clinical knowledge, 

communication, or team collaboration, ethics and law primarily function as normative 
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frameworks that guide and constrain medical practice. As a result, their influence on job 

performance tends to be indirect, operating through the modulation of how other competency 

dimensions contribute to performance outcomes. 

Specifically, the indirect nature of ethics and law lies in its dual role: they provide a 

framework of compliance and behavioral boundaries for clinician–patient communication and 

team collaboration, thereby ensuring lawful conduct and legitimate decision-making; however, 

both excessive and insufficient levels of ethical sensitivity may produce counterproductive 

effects on these processes. Therefore, ethics and law should be conceptualized not as primary 

drivers of performance, but as pivotal moderators of other competency effects. The following 

discussion outlines two moderating pathways. 

Ample empirical evidence supports the positive effect of clinician–patient communication 

on the performance of oncologists, with high communication competence shown to improve 

treatment adherence, patient satisfaction, and clinical outcomes (Epstein & Street Jr, 2007). 

However, when awareness of ethics and law becomes overly dominant physicians may, in 

striving to ensure legal and regulatory compliance, communicate in an overly cautious or rigid 

manner, avoid sensitive expressions, or suppress emotional engagement. This may result in 

communication that appears mechanical, detached, and lacking in empathy and support. Studies 

have shown that physicians with heightened ethical sensitivity tend to approach communication 

as a process of information delivery and risk avoidance, rather than as one grounded in empathy 

and emotional support (Mazor et al., 2004). In such cases, particularly in high-risk or sensitive 

communication scenarios or during initial consultations where physician–patient trust has not 

yet been established, patients may perceive interactions as impersonal, thereby undermining 

their trust and reducing compliance. Furthermore, physicians who experience a heightened 

burden of legal and ethical responsibility tend to adopt more conservative communication 

strategies, avoiding statements that may carry legal liability, which in turn may reduce openness 

and trust in the clinical encounters (Wynia et al., 1999). While ethics and law can help reduce 

medico-legal risk during communication, an excessively heightened state of this competency 

may restrict the beneficial impact of communication on performance, thus serving as a negative 

moderator. 

Accordingly, the following hypothesis is proposed: 

H7: Ethics and laws negatively moderate the positive effect of clinician–patient 

communication on oncologists’ job performance. 

In contrast to its moderating role in clinician–patient communication, ethics and law 

function primarily as a facilitative mechanism in team collaboration. As oncology care 
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increasingly depends on multidisciplinary team (MDT) coordination, cross-departmental 

resource integration, and management of the patient care continuum, ethics and law provide 

clear behavioral boundaries, role delineation, and accountability frameworks that support 

effective collaboration. As the Interprofessional Education Collaborative Expert Panel 

(Interprofessional Education Collaborative Expert Panel, 2011) argues, the presence of an 

ethical–legal framework within teams enhances collaboration quality and patient safety, 

particularly when addressing complex issues such as decision-making conflicts, risk 

management, and resource allocation. Physicians with higher ethical sensitivity tend to better 

comprehend interprofessional roles, actively facilitate consensus across disciplines, and support 

equitable and transparent decision-making processes, all of which contribute to improved 

organizational performance and patient outcomes (Singer et al., 2009). Moreover, physicians 

who exhibit strong ethics and law competency often serve as role models in areas such as 

clinical documentation, informed consent, and data protection, thereby enhancing the team’s 

overall compliance culture and legal risk management (Hancock et al., 2020). In contexts such 

as medical disputes or ethics review of clinical trials, such physicians reinforce the positive 

contribution of team collaboration to performance by frequently assuming roles as mediators 

or legitimacy gatekeepers. 

Accordingly, the following hypothesis is proposed: 

H8: Ethics and law positively moderate the relationship between team collaboration and 

oncologists’ job performance. 

Based on the above hypotheses, a competency–performance relationship model is 

constructed, as illustrated in Figure 4.1. 

 

Figure 4.1 “Competency-performance” relational model 

4.3.3 Descriptive statistics of key research variables 

To examine the overall distribution of key variables within the sample, this study conducts 
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descriptive statistical analyses on six dimensions of oncologists’ competencies—namely, 

knowledge and skills, physician-patient communication, scientific innovation, ethics and law, 

team collaboration, and digital and intelligent healthcare—as well as their job performance. The 

analysis includes the number of items per variable, minimum and maximum values, mean 

scores, and standard deviations. All competency dimensions and physician performance are 

measured using a 5-point Likert scale (1 = completely inconsistent/very low, 5 = completely 

consistent/very high). Detailed results are presented in Table 4.14. 

As shown in the descriptive statistics in Table 4.14, the following patterns emerge: 

(1) Regarding value range and data completeness, all variables report a minimum of 1.00 

and a maximum of 5.00, fully consistent with the five-point Likert scale design. This indicates 

that respondents make full use of the score range across all variables, with no apparent outliers 

or values beyond the theoretical range. 

(2) In terms of average scores, the ethics and law dimension ranks highest among the six 

competency domains (M = 3.92, SD = 0.86), followed by physician-patient communication (M 

= 3.86, SD = 0.95) and scientific innovation (M = 3.84, SD = 0.99). This suggests that surveyed 

oncologists perceive themselves as relatively competent in ethical and legal compliance, 

communication with patients, and engagement in scientific innovation, with mean scores 

approaching a moderately high level. Average scores for team collaboration (M = 3.73, SD = 

0.95), digital and intelligent healthcare (M = 3.66, SD = 0.93), and knowledge and skills (M = 

3.65, SD = 0.92) are slightly lower, yet remain above the midpoint, indicating a generally 

positive self-assessment of competency in these areas as well. The average score for physician 

performance is 3.52 (SD = 0.85), the lowest among all measured variables, yet still above the 

midpoint (3.00), reflecting a moderately favorable self-evaluation of job performance among 

oncologists. 

(3) In terms of dispersion, the standard deviations of all variables range between 0.85 and 

0.99. The scientific innovation dimension has the highest standard deviation (SD=0.99), 

indicating relatively large score differences among respondents and suggesting notable 

individual variation in perceived competency in this area. The ethics and law dimension and 

physician performance show relatively smaller standard deviations (SD=0.86 and SD=0.85, 

respectively), indicating more concentrated scores and slightly less variability in individual 

perceptions.  

Overall, the standard deviations of all variables do not exhibit extreme dispersion or 

concentration, indicating a reasonable degree of variability in the sample data and providing a 

solid foundation for subsequent statistical analyses such as correlation and regression. 



The Construction of Job Competency Model for Oncologists in Shanghai 

109 

Therefore, based on the descriptive statistics, oncologists in the sample generally rate their 

competencies across dimensions and their own performance at a moderately high level. The 

scores of all variables span the full range of the scale and demonstrate a certain degree of 

dispersion, indicating good data quality suitable for further inferential statistical analysis. These 

results also provide a preliminary profile for understanding the current competency status of 

oncologists in Shanghai. 

Table 4.14 Descriptive statistics of variables 

Variable 
Number of 

items 
Minimum Maximum Mean 

Standard 

deviation 

Knowledge and skills 6 1.00 5.00 3.65 0.92 

Physician-patient 

communication 
4 1.00 5.00 3.86 0.95 

Scientific innovation 4 1.00 5.00 3.84 0.99 

Ethics and law 5 1.00 5.00 3.92 0.86 

Team collaboration 5 1.00 5.00 3.73 0.95 

Digital and intelligent 

healthcare 
5 1.00 5.00 3.66 0.93 

Job performance 14 1.00 5.00 3.52 0.85 

4.3.4 Correlation analysis among key research variables 

To assess the associations among competency dimensions and their links with physician 

performance, Pearson product–moment correlation coefficient is used to analyze the 

relationships among of the key variables. Detailed results are presented in Table 4.15. 

(1) Correlations among competency dimensions 

All six dimensions of competency demonstrate significant positive correlations (p < 0.01 

for all coefficients). This suggests that these competencies do not function in isolation but are 

interrelated and mutually reinforcing. For example, physicians’ proficiency in knowledge and 

skills correlates strongly with their competence in physician–patient communication (r = 0.707), 

scientific innovation (r = 0.681), ethics and law (r = 0.697), team collaboration (r = 0.688), and 

digital and intelligent healthcare (r = 0.705), all at p < 0.01. 

(2) Correlations between competency dimensions and physician performance 

Each of the six competency domains shows a significant positive association with physician 

performance, as shown in Table 4.15 (p < 0.01 for all coefficients). These findings provide 

initial support for the study’s central hypothesis that competencies contribute positively to job 

performance. Team collaboration shows the strongest correlation with performance (r = 0.666), 

followed closely by digital and intelligent healthcare (r = 0.665), ethics and law (r = 0.635), and 

clinician–patient communication (r = 0.633), all at p < 0.01. These results indicate that 

physicians who demonstrate stronger team collaboration competence, greater proficiency in 
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digital tools, sound ethical awareness, and effective communication skills tend to perform better 

in their roles. Knowledge and skills (r = 0.606) and scientific innovation (r = 0.546) also show 

moderate correlations with performance (p < 0.01), further underscoring their relevance to 

clinical excellence. 

Taken together, the results reveal broad and significant intercorrelations among 

competencies, indicating a coherent and integrated profile of professional capability. More 

importantly, the consistent positive correlations with performance provide a foundation for 

further analysis of predictive relationships, offering preliminary support for the proposed 

competency-performance framework. However, it should be noted that correlation does not 

imply causation; therefore, further analyses using advanced modeling approaches are required 

to clarify the underlying mechanisms. In addition, the Pearson correlation coefficients between 

the two dimensions of “scientific research and innovation” and “ethics and law” and the other 

four dimensions range from 0.602 to 0.816, indicating moderate to strong positive correlations 

and suggesting potential multicollinearity. To address this issue, multicollinearity diagnostics 

are conducted prior to regression analysis, and the results are reported in Section 4.3.5. 

Table 4.15 Correlations among the key variables 

Variable 
Knowledge 

and skills 

Physician

-patient 

communi

cation 

Scientific 

innovation 

Ethics 

and law 

Team 

collabor

ation 

Digital and 

intelligent 

healthcare 

Physic

ians’ 

perfor

mance 

Knowledge and 

skills 
1       

Physician-

patient 

communication 

0.707** 1      

Scientific 

innovation 
0.681** 0.602** 1     

Ethics and law 0.697** 0.785** 0.708** 1    

Team 

collaboration 
0.688** 0.708** 0.675** 0.816** 1   

Digital and 

intelligent 

healthcare 

0.705** 0.662** 0.707** 0.733** 0.816** 1  

Physicians’ 

performance 
0.606** 0.633** 0.546** 0.635** 0.666** 0.665** 1 

Note: Correlations are significant at p < 0.05 (*) and p < 0.01 (**); two-tailed tests. 

4.3.5 Regression Analysis 

(1) Multicollinearity Test  

Prior to conducting regression analyses to test the research hypotheses, multicollinearity 

diagnostics are performed on the independent and moderating variables to assess whether high 
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intercorrelations among variables would affect the estimation of regression coefficients. 

Variance inflation factor (VIF) and tolerance are used as diagnostic indicators. VIF values 

exceeding 5 (or 10, depending on the threshold adopted) are generally considered indicative of 

problematic multicollinearity. As shown in Table 4.16, the VIF values for all variables range 

from 2.703 to 4.575, remaining below the conservative threshold of 5. Correspondingly, 

tolerance values range from 0.219 to 0.370, all exceeding the minimum acceptable level of 0.2. 

These results indicate that the data do not exhibit severe multicollinearity, thereby supporting 

the suitability of the data for subsequent regression analysis. It should be noted that, in models 

testing moderating effects, VIF values tend to be inflated due to the inherent correlation between 

interaction terms and their constituent variables. To address this issue, all variables are mean-

centered prior to constructing interaction terms, thereby mitigating multicollinearity and 

improving the stability of regression coefficient estimates. 

Table 4.16 Results of multicollinearity diagnosis 

Variable Tolerance VIF 

Knowledge and skill 0.340 2.941 

Physician-patient communication 0.322 3.104 

Scientific innovation 0.370 2.703 

Ethics and law 0.219 4.563 

Team collaboration 0.219 4.575 

Digital and intelligent healthcare 0.257 3.896 

(2) Results of Regression Analysis 

As shown in Table 4.17, the regression model for job performance reports an R² of 0.557, 

indicating that the variables in the model explain 55.7% of the variance. The regression results 

show that knowledge and skills (β = 0.123, p = 0.025), physician–patient communication (β = 

0.139, p = 0.013), team collaboration (β = 0.166, p = 0.013), and digital and intelligent 

healthcare competence (β = 0.241, p < 0.001) all exert significant positive effects on job 

performance. This indicates that oncologists who demonstrate solid professional knowledge, 

effective communication skills, strong collaboration, and proficient use of digital technologies 

are more likely to perform well in clinical practice, research, and patient management, thereby 

supporting H1–H4. In contrast, scientific innovation competence (β = 0.011, p = 0.834) and 

ethics and law literacy (β = 0.110, p = 0.151) do not significantly predict job performance 

directly, though both demonstrate significant moderating effects through interaction terms. 

Specifically, research innovation positively moderates the impact of knowledge and skills 

on job performance (β = 0.120, p = 0.017), which supports H5; however, it negatively moderates 

the relationship between digital and intelligent healthcare competence and performance (β = 

−0.122, p = 0.027), supporting H6. This suggests that engagement in research may enhance the 
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practical value of professional knowledge, but under constraints of time and energy, it may 

reduce physicians’ effectiveness in applying digital tools. 

Ethics and law competency negatively moderates the relationship between physician–

patient communication and performance (β = −0.118, p = 0.019), possibly because oncologists 

with higher ethical sensitivity exercise greater caution during communication, thereby reducing 

communication efficiency, supporting H7. At the same time, it positively moderates the 

association between team collaboration and performance (β=0.185, p=0.003), which indicates 

that physicians with strong ethical awareness can build effective collaboration grounded in 

compliance, thereby supporting H8. 

In summary, scientific innovation and ethics and law do not directly determine performance 

but play a critical role by moderating how core competencies—such as knowledge and skills, 

digital and intelligent healthcare, physician-patient communication and team collaboration— 

affect performance. These findings deepen the understanding of the competency structure and 

performance mechanisms in oncologists. 

Table 4.17 Regression analysis results with performance as the dependent variable 

VARIABLES Coefficient Std. err. t P>|t| [95% conf. interval] 

gender 0.051 0,062 0.82 0.415 -0.071 0.172 

age 0.007 0.012 0.55 0.579 -0.017 0.030 

tenure 0.071 0.184 0.38 0.701 -0.291 0.433 

Title1 -0.047 0.127 -0.37 0.711 -0.297 0.203 

Title2 0.001 0.136 0.00 0.996 -0.267 0.269 

Major -0.066 0.063 -1.05 0.294 -0.189 0.057 

Clinic -0.088 0.065 -1.36 0.175 -0.215 0.039 

Knowledge and 

Skill(kn) 
0.123 0.055 2.25 0.025 0.016 0.230 

Communication(gt) 0.139 0.056 2.49 0.013 0.029 0.248 

Research(ky) 0.011 0.051 0.21 0.834 -0.089 0.110 

Ethics(ll) 0.110 0.076 1.44 0.151 -0.040 0.260 

Cooperation(xz) 0.166 0.066 2.51 0.013 0.036 0.297 

Digital and 

Intelligent(sz) 
0.241 0.062 3.89 0.000 0.119 0.364 

cky*ckn 0.120 0.050 2.39 0.017 0.021 0.218 

cky*csz -0.122 0.055 -2.22 0.027 -0.229 -0.014 

cll*cgt -0.118 0.050 -2.36 0.019 -0.217 -0.020 

cll*cxz 0.185 0.061 3.02 0.003 0.065 0.305 

It is important to note that in the proposed model of this study, “scientific innovation” and 

“ethics and law” are theoretically conceptualized as potential moderators between job 

competency and job performance. Although these dimensions are structurally valid as 

independent constructs, their direct paths to performance do not reach statistical significance in 

the initial regression model, which may raise concerns regarding model overfitting or structural 

redundancy. To strengthen the explanatory rigor and ensure conceptual clarity, this study applies 
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hierarchical regression analysis to delineate the marginal contributions of main effects and 

interaction effects, and employs mean-centering to address potential multicollinearity. The 

analytical procedure consists of four steps: 

Model 1: Control variables are entered (e.g., gender, age, years of service, educational 

background, and professional rank) 

Model 2: Core dimensions of job competency are entered to test main effects; 

Model 3: Moderating variables (scientific innovation and ethics and law) are entered to 

assess their independent explanatory power; 

Model 4: Interaction terms between job competency and moderating variables are entered 

to test moderation effects. 

As shown in Table 4.18, the inclusion of interaction terms significantly improves the 

model’s explanatory power (Model 4, ΔR² = 0.023, p < 0.01). The moderating effect of 

scientific innovation on the path from knowledge and skills to job performance (Model 4, β = 

0.188, p < 0.05), as well as its moderating effect on the relationship between digital and 

intelligent healthcare and job performance, are statistically significant. Similarly, the 

moderating effect of ethics and law on the relationship between physician–patient 

communication and job performance, as well as its moderating effect on the relationship 

between team collaboration and job performance, are also significant. Moreover, drawing on 

established modelling practices in organizational behavior and psychometrics (Frazier et al., 

2004; Hayes, 2013), it is methodologically appropriate to retain non-significant main effect 

paths, particularly when interaction effects are statistically significant and when theoretical 

assumptions define moderators as contextual rather than primary predictors. Accordingly, 

although some main effect paths of the moderating variables are non-significant in this study, 

retaining these paths remains theoretically meaningful and methodologically justified. 

Table 4.18 Examination of the moderating role of scientific research innovation and ethics and law 

Variables Model 1 Model 2 Model 3 Model 4 

Control Variables     

gender -0.048 0.025 0.024 0.029 

age 0.143* 0.013 0.014 0.023 

tenure 0.040 0.012 0.011 0.014 

Title1 -0.074 -0.038 -0.038 -0.028 

Title2 -0.016 -0.013 -0.012 -0.000 

Major -0.088 -0.032 -0.033 -0.039 

Clinic -0.014 -0.047 -0.046 -0.049 

Independent Variables     

Knowledge and Skill(kn)  0.107* 0.103* 0.134* 

Digital and Intelligent(sz)  0.269** 0.266** 0.264** 

Communication(gt)  0.224** 0.209** 0.156* 

Cooperation(xz)  0.212* 0.193* 0.186* 
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Moderators     

Research(ky)   -0.001 .012 

Ethics(ll)   0.043 0.112 

Interaction Items     

cky*ckn    0.188* 

cky*csz    -0.19* 

cll*cgt    -0.183* 

cll*cxz    0.283* 

R2 0.053 0.534 0.534 0.557 

F 3.104** 40.18** 33.881** 28.129** 

△R2 0.053 0.481 0.000 0.023 

△F 3.104** 99.572** 0.177 4.929** 

Note: **Significantly correlated at the 0.01 level (bilateral); *Significantly correlated at the 0.05 level (bilateral). 
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Chapter 5: Discussion & Conclusion 

5.1 Summary of key findings 

This study primarily aims to develop a job competency model for oncologists in Shanghai that 

is both tailored to the Chinese healthcare context and specifically designed for the oncology 

profession. Centered on the core scientific question—“What critical competencies must 

oncologists possess to achieve high performance?”—the study systematically integrates 

literature review, expert interviews, KH Coder-based text analysis, and questionnaire surveys. 

It follows a structured methodological pathway of “theoretical extraction, textual induction, 

structural construction, and empirical validation”, thereby completing the full process from 

competency identification to model development and empirical testing. 

5.1.1 Core components of oncologists’ job competency in Shanghai 

This study develops a competency model comprising six core dimensions: knowledge and skills, 

physician–patient communication, scientific innovation, ethics and law, team collaboration, and 

digital and intelligent healthcare, encompassing a total of 19 specific competency attributes. 

The model not only incorporates the fundamental clinical capabilities emphasized in traditional 

medical education but also aligns with the evolving demands of contemporary oncology, 

including interdisciplinary integration, technological adaptability, and the provision of 

humanistic care. Specifically, the “knowledge and skills” dimension captures physicians’ 

competencies in oncology diagnosis and treatment, including molecular targeting and 

immunotherapy, and serves as the foundational basis for clinical practice. The “physician–

patient communication” reflects physicians’ ability to communicate and interpret complex 

treatment plans, engage in palliative care discussions, and navigate family decision-making 

processes. The “scientific innovation” dimension encompasses clinical research literacy, 

evidence-based thinking, and data analysis competence. The “ethics and law” dimension 

involves awareness of and responsiveness to clinical ethical dilemmas, privacy protection, and 

medical dispute prevention. The “team collaboration” dimension captures the ability to 

collaborate effectively in multidisciplinary team (MDT) settings. Finally, the “digital and 

intelligent healthcare” dimension addresses the growing need for physicians to adapt to artificial 
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intelligence, clinical big data, and precision medicine in the digital era. 

5.1.2 Internal logical relationships among competency dimensions 

Structural equation modeling and interaction regression analyses reveal that the competency 

dimensions do not function independently but instead form a highly interrelated and 

dynamically structured system. The “knowledge and skills” dimension serves as the core 

foundational competency, demonstrating strong positive correlations with other dimensions and 

acting as a driving force in the overall system. The “scientific innovation” and “ethics and law” 

dimensions exert significant moderating effects in the path analyses, either enhancing or 

attenuating the relationships between “knowledge and skills” and other competency dimensions. 

Specifically, “scientific innovation” positively moderates the pathway between knowledge and 

performance, suggesting that physicians with strong research competence are more capable of 

translating knowledge into high-level performance. In contrast, “ethics and law” negatively 

moderates the relationship between physician-patient communication and job performance, 

indicating that heightened ethical sensitivity may lead to excessive caution and reduced 

communicative efficiency, while simultaneously enhancing the effect of “team collaboration” 

on performance. The “digital and intelligent healthcare” and “team collaboration” dimensions 

represent composite competencies with more complex mechanisms. The former influences not 

only physicians’ capacity to adopt new technologies but also their ability to integrate and 

analyze multi-source information. The latter plays a critical role in multidisciplinary 

collaboration and significantly enhances physicians’ capacity for respond systematically to 

complex clinical scenarios. Accordingly, the internal structure of oncologists’ job competency 

may be conceptualized as a three-tiered system comprising foundational, supportive, and 

expanded capabilities. This structure exhibits sound hierarchical organization and functional 

integration, providing a robust theoretical basis for competency evaluation, job matching, and 

performance management. 

5.1.3 Measurement of oncologists’ job competency 

Building upon the constructed model, the study develops a job competency scale for oncologists, 

employing a five-point Likert scale comprising 29 items across six dimensions. Reliability 

analysis (Cronbach’s α values exceeding 0.85), confirmatory factor analysis (CFA results 

indicating good model fit), and discriminant validity tests all support the psychometric 

soundness of the instrument. A complementary job performance scale is also developed to 
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assess the relationship between competency and performance. The scale development process 

integrates text analysis with empirical investigation to ensure both local adaptation and broader 

applicability. To enhance the multidimensionality and reliability of assessment, future research 

may incorporate multiple sources of evaluation, including self-assessments, peer evaluations, 

supervisor appraisals, and patient feedback, to construct a 360-degree evaluation system for the 

comprehensive and dynamic assessment of oncologists’ competencies. 

5.1.4 Association between oncologists’ competency and job performance 

Regression and interaction effect analyses demonstrate that four competency dimensions— 

namely, knowledge and skills, physician–patient communication, team collaboration, and 

digital and intelligent healthcare—significantly and positively predict job performance among 

oncologists. This finding indicates that physicians with stronger integrative capabilities in 

medical service delivery, team coordination, and technological adaptation tend to exhibit higher 

clinical performance. Although “scientific innovation” and “ethics and law” do not directly 

predict performance scores, they show significant effects as moderators. Physicians with 

stronger research competencies are better equipped to integrate knowledge into systematic 

diagnostic and therapeutic pathways, while ethics and law competence contributes positively to 

team functioning and multidisciplinary collaboration. Therefore, high performance among 

oncologists does not result from the dominance of any single competency but rather from the 

interaction of multiple capabilities—particularly the integration of core professional skills with 

the ability to respond to complex situations. This conclusion not only enriches the empirical 

foundation of medical competency models but also offers scientific guidance for healthcare 

institutions in evaluating physician performance, designing promotion mechanisms, and 

developing capacity-building pathways. 

5.1.5 Recommendations for improving oncologist training 

5.1.5.1 Establishing a competency-based training objective framework 

In response to the fragmented nature of job competency requirements, this study proposes 

restructuring training objectives at both the standardized residency training and specialty 

training stages based on the six-dimensional job competency model for oncologists. This 

approach aims to facilitate a paradigm shift in medical education from a knowledge-oriented 

model to a competency-driven one. Clear benchmarks for competency attainment at each stage 

should be specified in the training curricula, alongside well-defined indicators encompassing 
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clinical care, research capabilities, interdisciplinary communication, ethical literacy, and digital 

and intelligent healthcare. This would enable full alignment across learning objectives, training 

processes, and assessment systems. In addition, drawing on the international concept of a 

“competency map”, differentiated competency development pathways should be designed for 

physicians at various career levels (e.g. junior physicians, attending physicians, core department 

members, academic leaders), so as to guide resource allocation, inform training plans, and 

outline individual career development. 

5.1.5.2 Optimizing the structural design of residency and specialty training in oncology 

The findings of this study suggest that oncology-related rotation structures and competency 

requirements during residency are insufficiently defined, while specialty training remains at an 

exploratory stage. It is therefore recommended to refine the oncologist training system under 

the “5+3+X” framework. During residency, greater integration across oncology-related 

departments should be pursued, with standardized rotation durations and assessment criteria for 

core modules such as medical oncology, radiation oncology, pathology, and imaging. At the 

specialty training stage, a tiered and differentiated model centered on subspecialty areas should 

be established to promote dedicated training tracks in breast cancer, gastrointestinal 

malignancies, neuro-oncology, and other organ-specific domains. This approach facilitates the 

transition from generalist practitioners to oncology experts. Multi-institutional joint training 

mechanisms should also be encouraged to facilitate cross-institutional and inter-regional 

rotations, thereby enhancing training quality and equity. 

5.1.5.3 Developing a multidimensional competency assessment and feedback system 

Effective evaluation is critical to improving physician training outcomes. A comprehensive, 

longitudinal evaluation system should be developed based on the six dimensions of job 

competency, incorporating diverse assessment tools such as Mini-CEX, DOPS, OSCE, 360-

degree evaluations, and competency portfolios. These tools should assess physicians’ 

performance in authentic clinical settings, with indicators covering domains such as knowledge 

acquisition, clinical reasoning, professional communication, team collaboration, ethical 

decision-making, and research engagement. A tripartite feedback mechanism involving trainers, 

supervisors, and trainees should be established to facilitate ongoing monitoring, individualized 

guidance, and adaptive learning pathways, thereby advancing a truly competency-driven model 

of education that promotes learning and teaching through evaluation. 
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5.1.5.4 Strengthening systematic training in non-technical competencies 

This study highlights the significant role of non-technical competencies, such as 

communication, ethics, and interdisciplinary collaboration, in oncologists’ job competency. 

However, these skills are often undervalued in current training practices. It is recommended to 

embed core courses such as “physician–patient communication skills”, “clinical ethics in 

practice”, and “interdisciplinary collaboration” into both residency and specialty training 

curricula. Training should incorporate standardized patient simulations, role-plays, case-based 

discussions, and scenario-based exercises to enhance physicians’ capacity for humanistic care 

and clinical communication judgment in complex clinical environments. Particular attention 

should be given to high-stakes oncology scenarios, such as disclosing malignant diagnoses, 

discussing poor prognoses, or delivering palliative care, with targeted training to strengthen 

emotional regulation and empathetic expression. An ethical decision-making support 

framework should also be developed to reinforce education on informed consent, treatment 

autonomy, and end-of-life dignity. 

5.1.5.5 Promoting the integrated development of research and educational competencies 

Sustainable progress in oncology relies on a workforce equipped with strong research and 

teaching competencies. Therefore, structured research training modules should be incorporated 

into residency and specialty training, covering research design, data analysis, literature review, 

academic writing, and project management. Physicians should be encouraged to participate in 

mentor-led research or independently initiate research projects, to foster their ability to translate 

clinical challenges into scientific questions. Furthermore, the integration of research, clinical 

practice, and teaching should be promoted. Standardized teaching tasks, such as delivering 

mini-lectures, leading teaching-oriented ward rounds, and facilitating case discussions, should 

be included in evaluation metrics to systematically develop young faculty with teaching 

expertise. For senior trainees, research achievements or teaching practicum could be included 

as part of graduation criteria, thereby contributing to the institutionalization of academic 

capacity development. 

5.1.5.6 Enhancing policy frameworks and institutional support mechanisms 

Robust institutional support forms the foundation for high-quality oncologist training. 

Competency evaluation results should be formally integrated into human resource management 

systems, including promotion, appointment, and talent recruitment, to establish a closed-loop 

mechanism linking training, competency, and career development. A national-level competency 
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evaluation center for oncology and regional training alliances should be established to promote 

resource sharing, standard harmonization, and data exchange. To strengthen motivation, honors 

such as “Excellence in Teaching Award” and “Mentorship in Research Award” should be 

introduced to encourage active engagement from training institutions and faculty. In parallel, 

standardized requirements for specialty training bases, criteria for teaching competency, phased 

funding models, and oversight protocols should be developed to provide the necessary 

institutional and financial support for high-quality oncologist training, thereby promoting the 

systematic, standardized, and sustainable development of oncology education. 

5.2 Comparative analysis between this study and other existing research 

From a dimensional perspective, this study aligns closely with internationally recognized 

competency frameworks in medical education, such as ACGME and CanMEDS. For example, 

the ACGME’s core competencies emphasize that physician competence extends beyond clinical 

knowledge and procedural skills, highlighting the importance of clinical reasoning, 

communication, and ethical decision-making (Swing, 2007). Similarly, the CanMEDS 

framework defines “communicator” and “collaborator” as key physician roles, underscoring 

the critical importance of teamwork and patient-centered communication (Frank et al., 2015). 

These dimensions resonate with those proposed in this study, namely, knowledge and skills, 

physician–patient communication, and team collaboration. Moreover, our validation process 

demonstrates that competency meaningfully predicts physician performance. This finding is 

consistent with Epstein et al.’s (2002) conceptualization of medical competence as “the habitual 

and judicious use of communication, knowledge, technical skills, clinical reasoning, emotions, 

values, and reflection in daily practice”, and their argument that high levels of integrated 

competence correlate with superior clinical outcomes. 

Notably, traditional physician competency frameworks have rarely treated “research 

competence” as a standalone dimension. In both the ACGME and CanMEDS models, research-

related capabilities are typically embedded within broader categories such as “practice-based 

learning” or “scholar”. By contrast, this study isolates research competence as a distinct domain 

and empirically demonstrates its significant predictive value for performance, which reflects 

the high emphasis placed on research productivity, particularly in top-tier oncology institutions 

in China such as those in Shanghai. This aligns with the argument that dual capability in clinical 

care and research has become essential for modern medical professionals (Yuan et al., 2025). 

Enhanced research ability enables physicians to refine treatment protocols and advance 
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evidence-based medicine, ultimately improving care quality. 

Additionally, this study introduces a novel dimension: digital and intelligent healthcare. 

While traditional literature has touched upon capabilities in the digital era and technological 

adaptation, these elements are often scattered and lack integration into a dedicated competency 

domain. For instance, although the revised 2015 CanMEDS framework mentions digital health, 

it stops short of defining it as a primary domain (Frank et al., 2015). Given the rapid digital 

transformation in global healthcare marked by the rise of AI-driven diagnostics and precision 

oncology, the inclusion of digital intelligence reflects a forward-looking understanding of 

oncology’s evolving landscape. 

Recent institutional initiatives further illustrate this trend. In 2024, Fudan University 

launched over 100 “AI+” courses and introduced lectures under the “AI for Science” (AI4S) 

initiative, aimed at integrating artificial intelligence into scientific discovery. Academician Jin 

Li emphasizes at the 14th “Forum on Chinese Scholars and 21st-Century Shanghai 

Development” that AI4S will be a powerful catalyst for scientific innovation, with the potential 

to redefine research paradigms and ignite technological revolutions. Similarly, Shanghai Jiao 

Tong University School of Medicine released its AI + Medical Education Action Plan to 

promote the deep integration of AI with medical education. This plan includes AI-enhanced 

curricula, intelligent teaching platforms, and faculty development in the AI era. During the 2025 

Two Sessions, Academician Fan Xianqun highlights that future physicians must be well-versed 

not only in conventional clinical techniques, but also in cutting-edge domains such as AI, 

endoscopic procedures, interventional therapies, and particle-based cancer treatments. As 

technologies like artificial intelligence, data analytics, and targeted therapy continue to evolve, 

digital competence is fast becoming a core component of oncologist capability. Wartman and 

Combs (2018) argue that physicians of the future must be equipped to make medical decisions 

in data- and AI-rich environments. Thus, the incorporation of digital healthcare into this study’s 

model not only reflects oncology’s position at the intersection of medicine and technology but 

also signals an urgent need to redefine medical education for the AI era.  

The divergence between this study’s model and traditional frameworks can be attributed to 

several factors. First, institutional and cultural differences play a role. Western models often 

emphasize professional autonomy and individual competence, relatively detached from 

institutional metrics of productivity. In contrast, the inclusion of dimensions such as “research 

innovation” and “digital and intelligent healthcare” in this model reflects China’s unique dual-

track evaluation system, which places equal weight on capability and output, particularly in 

elite hospitals where measurable performance indicators are heavily emphasized. Second, 
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oncology as a specialty has distinctive characteristics. Dimensions such as “scientific 

innovation”, “digital and intelligent healthcare”, and “ethics and law” in this model directly 

respond to specific features of oncology, including disease complexity, treatment uncertainty, 

ethical sensitivity (e.g., palliative care and end-of-life decision-making), and technological 

intensity (e.g., targeted therapy, immunotherapy, and AI-assisted diagnosis and treatment). 

These features may not be adequately addressed by generic models such as ACGME or 

CanMEDS which are designed for broad applicability across all clinical fields. Third, this 

study’s sample primarily consists of physicians in the early stages of their careers (within five 

years of practice). In contrast, much of the existing literature involves multi-tiered samples and 

focuses on the evolution of competencies over time (Ten Cate & Scheele, 2007). Early-career 

physicians tend to emphasize foundational clinical practice, research potential, and 

technological adaptability, whereas managerial or leadership competencies, such as CanMEDS 

“Leader” role, may be less salient. 

In this study, although the dimensions of “scientific innovation” and “ethics and law” do 

not directly predict oncologists’ performance, they exhibit significant moderating effects in the 

interaction analysis. Specifically, when these dimensions vary in level, the positive impact of 

other competencies on performance is either attenuated or amplified. This finding aligns closely 

with real-world clinical settings and is supported by the literature. For instance, Epstein et al. 

(2002) emphasize that both scientific inquiry and ethical literacy constitute core components of 

clinical competence, serving as key drivers of physicians’ comprehensive capabilities. In 

academic medical contexts, physicians function not only as clinicians but also as researchers 

and educators, with responsibilities to engage in research, solve complex problems, and uphold 

ethical standards in practice (Huecker & Shreffler, 2025). A systematic review by Moreira et al. 

(2021) finds that ethics education significantly enhances both ethical sensitivity and clinical 

performance among medical students and residents. In oncology, a field deeply reliant on 

interdisciplinary collaboration and ethical decision-making, scientific innovation facilitates the 

personalization of treatment plans and the integration of advanced technologies, while ethical 

and legal competence safeguards value-based judgment and risk governance during patient 

communication. Studies indicate that physicians with strong ethical sensitivity are better 

equipped to navigate clinical trials, informed consent, and palliative care, ultimately 

contributing to higher patient satisfaction and treatment adherence (Andersson et al., 2022). In 

such settings, ethics and scientific innovation function not as primary determinants of 

performance, but as amplifiers that enhance the efficacy of other competency domains. The 

moderating effects identified in this study are therefore consistent with the logic underpinning 
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international competency frameworks, suggesting that future efforts in physician training and 

evaluation should place greater emphasis on the systematic development of scientific and 

ethical competencies and their interactive roles. 

5.3 Cross-Specialty Applicability 

Admittedly, the six dimensions proposed in this study, namely, knowledge and skills, clinician–

patient communication, scientific innovation, ethics and law, team collaboration, and digital 

and intelligent healthcare, are not unique to oncology. Physicians in other clinical specialties, 

such as internal medicine, surgery, and pediatrics, likewise require these competencies. For 

example, physicians must possess a solid foundation of medical knowledge and clinical skills 

(knowledge and skills); surgeons must communicate effectively with patients and their families 

(clinician–patient communication); and pediatricians frequently encounter ethical dilemmas in 

clinical decision-making (ethics and law). In this sense, the dimensional structure of the model 

demonstrates a degree of cross-specialty applicability. However, this applicability should be 

understood in light of two key considerations. 

First, cross-specialty applicability does not imply that the model can be directly transferred 

across specialties. Substantial differences exist in the content, behavioral standards, and relative 

weighting of competencies within the same dimension across different specialties. Taking the 

dimension of digital and intelligent healthcare as an example, oncologists may prioritize 

competencies in AI-assisted imaging interpretation and genomic data analysis, whereas 

cardiologists may place greater emphasis on intelligent electrocardiogram (ECG) analysis 

systems, and neurologists may focus more on AI-assisted neuroimaging diagnostics. 

Accordingly, when adapting this model, other specialties should tailor the content of each 

dimension to their specific disease profiles, technological environments, and care delivery 

models, rather than applying it in a one-size-fits-all manner. 

Second, this study develops an oncology-specific competency framework that has been 

empirically validated and demonstrates predictive validity for performance, without claiming 

exclusivity to oncology. Rather, it emphasizes that within the specific clinical context of 

oncology, the behavioral manifestations, competency requirements, and their mechanisms of 

influence on job performance exhibit distinct characteristics. For instance, the findings indicate 

that the ethics and law dimension exerts a negative moderating effect on the relationship 

between clinician–patient communication and job performance (β = −0.118, p < 0.05), which 

may partly reflect the unique challenges of high-stakes communication in oncology settings. 
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Whether similar moderating effects exist in other specialties remains to be examined in future 

research. 

5.4 Research contributions 

5.4.1 Academic contributions 

This study makes three principal theoretical contributions, offering a systematic account of 

persistent gaps in the literature on physician competency, and achieving substantive advances 

in the domains of specialization, digital and intelligent healthcare, and the structural refinement 

of performance frameworks.  

First, this study enriches the underexplored area of oncologists’ job competency in the 

Chinese healthcare context. Most existing studies are grounded in general competency 

frameworks, such as CanMEDS and ACGME, and focus primarily on the capabilities required 

of residents and general practitioners. In contrast, empirical research targeting specialist 

physicians, particularly in the highly specialized domain of oncology, remains notably scarce. 

This study represents the first systematic investigation into the competency framework of 

oncologists. Drawing upon an in-depth understanding of the healthcare context in Shanghai and 

integrating both global and local perspectives on competency theory and medical education 

systems, it delineates the essential dimensions of job competency specific to oncologists. 

Methodologically, the study integrates KH Coder–based text mining, in-depth expert interviews, 

competency modelling frameworks (e.g., the iceberg model and the onion model), and 

quantitative survey instrument development. This multi-method approach establishes a 

coherent theoretical trajectory, from competency identification to structural modelling and scale 

construction, thereby offering a replicable methodological paradigm for the development of 

competency frameworks across other medical specialties. 

Second, this study introduces a significant theoretical advancement in the conceptualization 

of competency dimensions. Traditional models of physician competency predominantly focus 

on foundational dimensions such as clinical care and communication, but inadequately reflect 

the evolving roles of physicians in the context of accelerating technological innovation. In 

response to the increasing integration of emerging technologies such as artificial intelligence, 

big data, and telemedicine into clinical settings, this study is the first to conceptualize digital 

and intelligent healthcare as a distinct competency dimension within the oncologist competency 

model. This dimension encompasses specific capabilities including data analytics, AI-supported 
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clinical decision-making, electronic health record management, and remote consultation. Such 

integration expands the theoretical boundaries of competency frameworks in digitalized 

healthcare contexts. More importantly, empirical analysis confirms that this dimension serves 

as a robust predictor of physician performance, thereby substantiating both its conceptual 

validity and practical relevance. Accordingly, this study provides a theoretical foundation for 

the digital and intelligent transformation of medical education and oncologist competency 

development systems. 

Finally, this study expands the theoretical foundation and refines the structural design of 

physician performance assessment by conceptualizing a tripartite framework that integrates 

task performance, relational performance, and adaptive performance. Unlike conventional 

approaches that prioritize single indicators such as service volume or patient satisfaction, this 

study introduces the construct of adaptive performance, incorporating research productivity, 

engagement in clinical studies, and the translation of scientific findings into practice within the 

performance evaluation framework. This design aligns with the research-intensive and 

technologically dynamic nature of oncology, thereby enriching and extending the theoretical 

conception of physician performance. In addition, interaction-term regression analysis reveals 

that the dimensions of scientific innovation and ethics and law moderate the pathways through 

which other competency dimensions affect performance outcomes. The findings empirically 

validate the existence of interactive mechanisms across competency dimensions. This insight 

challenges the linearity assumption embedded in traditional competency models and offers a 

deeper understanding of the complex, systemic pathways through which physician 

competencies translate into performance.  

Overall, the study not only contributes conceptual innovation in identifying competency 

dimensions, constructing modelling pathways, and redefining the structure of physician 

performance, but also further substantiates the intricate linkages between internal competency 

mechanisms and performance outcomes through empirical testing. It thereby provides a robust 

theoretical and methodological foundation for advancing physician competency theory, 

particularly in modelling and evaluating the capabilities of specialist practitioners. 

5.4.2 Practical contributions 

At the practical level, the oncologist job competency model and its corresponding measurement 

tool developed in this study provide structured, operationally feasible instruments and 

theoretical support for hospital management and clinical education, with significant 

applicability in healthcare settings. 
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First, the proposed competency model offers a precise and context-sensitive framework for 

assessing capabilities within hospital human resource management systems. At present, the lack 

of competency indicator systems aligned with the functional requirements of specialized 

clinical roles when defining job responsibilities, establishing recruitment criteria, and designing 

promotion pathways often leads to overly general and ambiguous evaluation standards. The 

assessment system developed in this study, which comprises six dimensions and nineteen 

specific competency attributes, enables hospital administrators to generate evidence-based 

profiles of job-specific competencies. Within the highly specialized field of oncology, the 

system supports greater precision and standardization in critical human resource functions, 

including candidate selection, role alignment, and promotion decisions. This competency-based 

framework establishes a foundational structure for the development of capability-oriented 

human resource management systems in specialized medical contexts. 

Second, the competency model demonstrates strong applicability and practical value in 

clinical training and continuing medical education. Based on the competency structure 

identified in this study, hospitals and training institutions may design stratified and 

differentiated training strategies tailored to physicians’ career stages and job responsibilities. 

For instance, residents entering clinical practice may benefit from enhanced training in core 

competencies such as foundational knowledge, clinical skills, and physician–patient 

communication. In contrast, for mid- to senior-level physicians with more years of practice, 

training efforts should focus on strengthening integrated competencies in scientific innovation, 

team collaboration, and digital and intelligent healthcare to align with the evolving clinical 

demands of oncology, including multidisciplinary team-based care, rapid technological 

advancements in treatment, and the increasing role of AI-assisted diagnosis and therapy. More 

importantly, moderation analysis in this study indicates that although ethics and law, along with 

scientific innovation, do not exert direct effects on performance, they play a critical supportive 

and integrative role within the overall competency structure. This finding suggests that training 

programs should avoid isolated reinforcement of individual competencies and instead focus on 

fostering synergistic interactions among competencies to promote a virtuous cycle within the 

competency ecosystem. 

Finally, in the practice of performance evaluation, this study proposes a three-dimensional 

framework comprising task performance, adaptive performance, and relational performance, 

thereby broadening the perspective beyond traditional evaluation models. Unlike conventional 

approaches that narrowly focus on treatment volume or patient satisfaction, this model 

integrates a comprehensive assessment of clinical outcomes, research translation output, and 
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patient management and communication skills. It emphasizes evaluating physicians’ overall 

value through three dimensions: the tasks they perform, the manner in which they perform them, 

and the recipients impacted by their work. This approach facilitates the transformation of 

performance evaluation systems from a result-oriented focus to one oriented around capabilities 

and behaviors. It also promotes the evolution of hospital performance management from a 

rudimentary, static process toward a more refined and dynamic system, thereby advancing a 

multi-stakeholder equilibrium that balances healthcare quality, physician professional 

development, and patient experience.  

In summary, this study delivers a systematic oncologist competency modelling tool, 

stratified training strategies, and a multidimensional performance evaluation framework at the 

practical level. These contributions respond to the pressing needs of contemporary hospital 

management and medical education reform and establish a replicable and scalable paradigm for 

the training, assessment, and incentivization of specialist medical professionals. 

5.5 Limitations and future research directions 

Although this study conducts a relatively systematic theoretical exploration and empirical 

validation of the job competency model of oncologists and achieves preliminary findings, 

several noteworthy limitations persist in the study’s design and implementation, warranting 

further refinement in future research. 

First, the representativeness of the sample structure remains limited. On the one hand, the 

questionnaire data collected in this study primarily derive from oncology residents currently in 

training or who have completed training within the past three years at a specialized cancer 

hospital in Shanghai. This sample is relatively homogeneous in terms of career stage, 

knowledge structure, and professional responsibilities, which allows for a valid assessment of 

the structural validity and applicability of the job competency model among early-career 

oncologists, but it also limits the generalizability of the model to mid- and senior-level 

physicians, for whom its applicability, structural stability, and discriminative power remain 

insufficiently examined. This, in turn, constrains the model’s utility across the full trajectory of 

professional development. Given that senior oncologists differ substantially from junior 

counterparts in terms of job responsibilities, competency priorities, and task complexity, future 

research should incorporate multi-level samples and apply techniques such as multi-group 

structural invariance testing or latent profile analysis to examine the structural stability and 

dimensional performance of the model across different career stages, and ultimately advance 
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the development of a competency evaluation framework that spans the entire career cycle of 

oncologists. On the other hand, the sample is geographically concentrated in first-tier cities, 

where medical resources are abundant and educational systems are well developed. This 

concentration may introduce bias in the applicability of findings to other contexts, such as 

second-tier cities, primary-level hospitals, or different institutional types, including general 

hospitals and private healthcare facilities. Future research should therefore broaden the scope 

of sample composition by including oncologists across diverse regions, institutional hierarchies, 

and stages of professional development. 

Second, the measurement approach of performance is subject to certain biases arising from 

subjectivity. As this study primarily relies on self-evaluation by physicians to obtain 

performance data, and although multidimensional, itemized questions are incorporated into the 

design to enhance reliability and validity, the measurement remains influenced by self-

perception, social desirability, and variability in evaluation contexts. Therefore, it remains 

difficult to eliminate the confounding effects of self-report bias entirely. In addition, for certain 

dimensions (such as disease control rate and improvement in quality of life), physicians’ 

subjective assessments may not fully align with objective clinical data. Subsequent studies are 

therefore advised to incorporate multi-source assessment mechanisms, integrating patient 

satisfaction surveys, peer evaluations, supervisor ratings, institutional performance records, and 

electronic medical record data. This integrated approach would facilitate the construction of a 

multi-source and more objective performance measurement system and thereby enhance both 

the reliability and external validity of performance-related variables. 

Third, the study is primarily based on cross-sectional data, which limits its ability to capture 

the dynamic evolution of the relationship between competency and performance. Competency 

is inherently a temporal and developmental construct, and its influence on performance may 

vary over time in response to changes in career stage, task roles, and clinical contexts. However, 

the cross-sectional design used in this study captures only the static association between 

oncologists’ competency profiles and performance outcomes at a single time point. This 

approach limits the capacity to uncover how competency development influences performance 

over time. Future studies should consider employing longitudinal designs that capture both 

physicians’ competency development during residency and corresponding changes in 

performance, to investigate developmental trajectories, critical inflection points, and underlying 

mechanisms across distinct competency dimensions. This would contribute to a more 

comprehensive understanding of the causal chain linking professional development and job 

performance in clinical practice. 
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Fourth, although this study integrates literature review, expert interviews, and text mining 

to derive a relatively systematic structure of competency dimensions, certain deeper 

psychological attributes such as empathy, professional responsibility, and resilience are not 

fully incorporated into the model framework. Future research may employ more in-depth 

exploratory methodologies, such as Behavioral Event Interviewing (BEI) and Situational 

Judgment Tests (SJT), to further identify and validate implicit competencies that are not readily 

measurable through self-evaluation and thereby enhance the structural completeness and 

predictive validity of the competency model. 

Fifth, within the CanMEDS framework, “health advocacy” is identified as one of the seven 

core roles. This role emphasizes that physicians should leverage their professional position, as 

well as their knowledge and skills, to proactively identify and address social, environmental, 

and behavioral determinants of health at the individual patient level. At the population level, it 

entails active engagement in disease prevention, health promotion, the improvement of public 

health policy, and the protection of the health rights of vulnerable populations, thereby 

contributing to the advancement of health equity (Frank et al., 2015). Upon re-examining the 

interview transcripts and coding, health advocacy–related keywords (e.g., prevention, early 

screening, health education, and public health) are mentioned infrequently and do not emerge 

as an independent semantic cluster. The reasons are threefold.  

(1) The interview participants are primarily oncologists from a tertiary Grade A hospital, 

whose clinical practice is mainly focused on the diagnosis and treatment of advanced-stage 

cancers, rather than on primary prevention or community-based health advocacy.  

(2) In China, health advocacy has not yet been incorporated as a core competency for 

oncologists. This contrasts with international frameworks such as CanMEDS, reflecting 

differences in how the role of oncologists is defined within the local healthcare system.  

(3) This dimension may have been insufficiently elicited due to the absence of specific 

prompts related to health advocacy in the interview guide. 

Therefore, given the data-driven nature of this study, health advocacy is not included in the 

final competency model. Future research is encouraged to incorporate targeted prompts related 

to disease prevention, health promotion, and public health into interview design, or to include 

samples of community-based oncologists to further examine the relevance of this dimension 

within the competency model for oncologists. 

Finally, although this study draws upon international competency frameworks such as 

ACGME and CanMEDS in constructing the job competency model for oncologists, and 

incorporates certain contextual features of the Chinese healthcare system into the questionnaire 
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design, it does not fully achieve the systematic integration of the cultural and institutional 

contexts unique to China in the model development and validation process, particularly within 

the culturally sensitive domains of “physician-patient communication” and “ethics and law”. 

Key cultural variables, such as collectivist decision-making norms, high-context 

communication styles, and hierarchical organizational structures, have not been adequately 

incorporated. This limitation may compromise the model’s theoretical adaptability and practical 

interpretability in cross-cultural settings. To enhance the model’s local validity and translational 

value, future studies may consider developing culturally anchored subdimensions of 

competency such as “organizationally adaptive ethical reasoning” and apply multigroup 

structural equation modeling (SEM) to examine the structural stability of competency 

constructs across regions and healthcare cultures. These efforts will support the gradual 

establishment of a culturally embedded physician competency model, thereby reinforcing the 

practical utility of competency theory within the specific institutional and cultural landscape of 

medical education and training in China. 

In summary, this study provides a valuable theoretical foundation and empirical basis for 

competency assessment among oncologists. However, further efforts are needed to expand the 

scope in terms of sample diversity, data objectivity, temporal design, dimensional coverage, and 

cultural embeddedness to facilitate the meaningful integration of physician competency 

research with clinical practice. 

5.6 Conclusion 

Grounded in competency theory, this study develops and validates a job competency model for 

oncologists comprising six dimensions and nineteen specific attributes. The model’s predictive 

validity for job performance is empirically tested, and the analysis further identifies the 

moderating mechanisms of selected competency dimensions within the predictive pathway. 

These findings demonstrate strong theoretical significance and practical implications. The 

results not only enrich the conceptual scope and extend the application of physician competency 

frameworks but also offer empirical support and theoretical grounding for the selection, training, 

and evaluation of oncology specialists. This study has the potential to inform the development 

of scalable talent evaluation pathways within the broader agenda of high-quality development 

of China’s healthcare system.
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Annex A: Expert Profile 

Category ID Gender Age 
Academic 

Degree 

Professional 

Title 
Specialty 

Years of 

Work 

Experience 

oncologist in a 

specialized 

cancer hospital 

M1 male 48 doctorate senior-level 
medical 

oncology 
22 

M2 male 52 doctorate senior-level 
medical 

oncology 
30 

M3 male 43 doctorate 
mid- to 

senior-level 

medical 

oncology 
19 

M4 female 37 doctorate 
mid- to 

senior-level 

medical 

oncology 
12 

M5 male 39 doctorate 
mid- to 

senior-level 

medical 

oncology 
15 

oncologist in a 

specialized 

cancer hospital 

M6 male 46 doctorate senior-level 
surgical 

oncology 
18 

M7 male 43 doctorate senior-level 
surgical 

oncology 
20 

M8 male 34 doctorate 
mid- to 

senior-level 

surgical 

oncology 
12 

M9 male 33 doctorate 
mid- to 

senior-level 

surgical 

oncology 
5 

oncologist in a 

specialized 

cancer hospital 

M10 male 62 doctorate senior-level 
radiation 

oncology 
40 

M11 female 55 doctorate senior-level 
radiation 

oncology 
31 

M12 female 42 doctorate 
mid- to 

senior-level 

radiation 

oncology 
18 

M13 female 38 doctorate 
mid- to 

senior-level 

radiation 

oncology 
12 

oncologist in a 

specialized 

cancer hospital 

M14 male 53 doctorate senior-level pathology 25 

M15 female 45 doctorate 
mid- to 

senior-level 
pathology 23 

M16 female 44 doctorate 
mid- to 

senior-level 
pathology 14 

M17 female 38 doctorate 
mid- to 

senior-level 
pathology 9 
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medical technical 

personnel in a 

specialized 

cancer hospital 

M18 male 48 doctorate senior-level 

diagnostics and 

Medical 

Technology  

26 

M19 female 40 doctorate 
mid- to 

senior-level 

diagnostics and 

Medical 

Technology  

16 

M20 male 44 doctorate 
mid- to 

senior-level 

diagnostics and 

Medical 

Technology  

20 

senior researcher 

in a specialized 

cancer hospital 

（basic and 

clinical 

researcher） 

M21 male 42 doctorate senior-level 

basic and 

clinical 

research 

13 

M22 male 34 doctorate 
mid- to 

senior-level 

basic and 

clinical 

research 

6 

administrative 

staff in a 

specialized 

cancer hospital 

(clinical specialty 

development) 

M23 male 38 doctorate 
mid- to 

senior-level 

hospital 

administration 
11 

administrative 

staff in a 

specialized 

cancer hospital 

(education and 

training) 

M24 female 45 master other 
hospital 

administration 
14 

administrative 

staff in a 

specialized 

cancer hospital 

(education and 

training) 

M28 female 55 master senior-level 
hospital 

administration 
31 

HR expert in the 

medical industry 
M27 female 49 master other 

human 

resources 
26 

psychologist in 

the medical 

industry 

M29 female 43 doctorate senior-level psychology 15 

oncologist in a 

general hospital 
M25 male 37 doctorate 

mid- to 

senior-level 

medical 

oncology 
9 

oncologist in a 

maternity 

hospital 

M26 male 50 doctorate senior-level 
gynecologic 

oncology 
26 

oncologist in a 

general hospital 
M30 male 38 doctorate 

mid- to 

senior-level 

surgical 

oncology 
11 
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Annex B: Interview Outline 

Core competencies and their underlying meanings for oncologists 

Q1: From your personal perspective, what competencies do you believe an oncologist should 

possess? What specific elements or meanings do these competencies entail? 

Q2: From your professional standpoint, what core competencies should oncologists develop 

throughout their career? What key components or skill sets do these competencies include? 

Objective: To gain a comprehensive understanding of the breadth and specificity of 

competencies required for oncologists, which encompass knowledge, clinical skills, and patient 

management capabilities. 

Key competency attributes of oncologists 

Q1: What key competency attributes do you believe oncologists should possess? 

Q2: Based on your observation, which competency attribute is most critical for oncologists? 

How do these attributes influence physicians’ clinical practice and patient care? You may 

elaborate from the perspectives of medical expertise, procedural skills, communication and 

collaboration, or psychological adaptability. 

Objective: To identify the personal attributes and professional capacities that oncologists need 

to cultivate during their career progression, which include communication, empathy, and 

decision-making abilities. 

Current capacity of oncologists to meet specialized medical service needs 

Q1: In your view, are oncologists currently able to meet the healthcare service demands of 

oncology-specialized hospitals? If not, in what areas do the gaps most significantly manifest? 

Q2: Do you believe the overall competency level of current oncologists can meet the rapidly 

expanding healthcare service needs of oncology hospitals? If not, where are the primary 

shortfalls? You may provide a comparative analysis from the perspectives of knowledge depth 

and breadth, clinical decision-making capacity, and interdisciplinary collaboration. 

Objective: To assess the discrepancy between the current competency profile of oncologists and 

evolving service demands, in order to inform future training and professional development 

strategies. 
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The distinctive nature of oncologist competencies 

Q1: Compared to traditional physicians in internal medicine or surgery, what unique 

competencies should oncologists possess? 

Q2: In what ways do the professional competencies of oncologists differ from those of 

conventional internal medicine or surgical specialists? How do these unique capabilities help 

them address the challenges of cancer care? Additionally, in the context of value-based 

healthcare, how can oncologists balance treatment efficacy and cost to ensure high-value care 

for patients? 

Objective: To highlight the distinctive features of oncologist competencies, particularly in 

interdisciplinary knowledge, treatment planning, and psychosocial support, and to explore their 

relevance within value-based care frameworks. 

The development of a job competency indicator framework for oncologists 

Q1: What are your views and suggestions regarding the development of a job competency 

indicator framework for oncologists? 

Q2: As we construct a job competency indicator framework for oncologists, what specific 

suggestions would you offer? Which factors do you believe should be taken into account? 

Objective: To collect expert insights on constructing a scientifically robust and practically 

applicable competency indicator framework, including indicator selection, weighting schemes, 

and assessment method.
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Annex C: Survey Questionnaire 

Questionnaire on Job Competency of Oncologists in Shanghai 

Dear Sir or Madam: 

Thank you for your time despite your busy schedules. Your participation is sincerely 

appreciated.  

Given the fact that this questionnaire is a section of an academic research to study and 

analyze the job competency of oncologists in Shanghai, there are no right or wrong answers 

as long as your perspectives are appropriately reflected. This questionnaire is used solely and 

purely for academic research. We promise that all your information and answers will be 

strictly confidential in accordance with academic morality. Your feedback is of vital 

importance and highly valued.  

 Personal Information 

1. Your gender: a. Male b. Female 

2. Your age: ____________ (please fill the blank) 

3. Your years of working: a. 0~5 years b. 6~10 years c. 11~15 years d. 16~20 years e. over 20 years 

4. Your professional title:  

a. Senior professional title  

b. Associate senior professional title  

c. Intermediate professional title  

d. Primary professional title  

e. No professional title 

5. Your highest academic degree before entering the resident standardization training base:  

a. Bachelor b. Master c. Ph.D.  

6. Have you participated in a standardized residency training program integrated with a clinical master’s 

degree? 

a. Yes b. No 

7. Have you participated in a standardized residency training program integrated with a clinical 

postdoctoral fellowship? 

a. Yes b. No 

8. The field of study for your highest degree: a. oncology b. others 

9. Department of your resident standardization training base: 

a. Internal medicine department  

b. Surgery department  
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c. Radiation oncology department  

d. Clinical pathology department  

f. Radiology department  

g. Nuclear medicine department  

h. Ultrasound medicine department  

i. Anesthesiology department  

j. Others 

10. Your resident standardization training phase: 

a. First grade  

b. Second grade  

c. Third grade  

d. One year after completing resident standardization training 

e. Two years after completing resident standardization training  

f. Three years after completing resident standardization training 

g. Others 

11. The type of hospital of your resident standardization training: 

a. Tumor hospital b. General hospital c. Other specialized hospital 

12. The level of the hospital where you take resident standardization training: 

a. Grade III level A hospital  

b. Grade III level B hospital  

c. Grade II, level A hospital  

d. Grade II, level B hospital 

e. Grade I hospital 

13. The hospital you are working in or plan to work in after completing resident standardization training: 

a. Tumor hospital b. General hospital c. Other specialized hospital d. Others 

14. The level of the hospital where you work or are going to work after the resident standardization 

training: 

a. Grade III level A hospital  

b. Grade III level B hospital  

c. Grade II, level A hospital  

d. Grade II, level B hospital 

e. Grade I hospital 

f. Non-medical institution 

15. Your patient population:  

a. Early-stage patients b. Terminal-stage patients c. Patients who need end-of-life care 

 Please choose the answer that best reflects your point of view after reading all the 

items based on your oncological knowledge, clinical skills and communication with 

your patients.  
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( 1 stands for “strongly disagree”; 2 stands for “disagree”; 3 stands for “neutral”; 4 stands for 

“agree”; 5 stands for “strongly agree”) 

1. I have a full grasp of tumor biology and molecular biology. 1 2 3 4 5 

2. I can comprehend and apply principles of diagnosis and treatment of 

common malignant tumors. 
1 2 3 4 5 

3. I can make tailored therapeutic regimen based on genetic test results.  1 2 3 4 5 

4. I have a deep understanding of Multidisciplinary Therapy (MDT) and 

can effectively engage in decision-making process.  
1 2 3 4 5 

5. I am familiar with newly developed treatment technology such as 

CAR-T and mRNA vaccine.   
1 2 3 4 5 

6. I can perform or participate in treatment decisions making based on 

the latest guidance and research.  
1 2 3 4 5 

7. I can offer patients with mental support to ease their anxiety and 

depression. 
1 2 3 4 5 

8. I can articulate a patient’s condition and therapeutic regimen to his or 

her family. 
1 2 3 4 5 

9. I can give a patient sufficient informational and emotional support in 

the face of palliative care. 
1 2 3 4 5 

10. I can adopt different ways of communicating with patients from 

different cultural backgrounds. 
1 2 3 4 5 

11. I am adept at statistical analysis of data and interpreting research 

results. 
1 2 3 4 5 

12. I can compose theses and have them published in SCI journals to 

apply clinical research results to practices. 
1 2 3 4 5 

13. I can track and comprehend the latest progress made in oncology. 1 2 3 4 5 

14. I can strike a collaborative tone with artificial intelligence and 

bioinformatics to conduct interdisciplinary research. 
1 2 3 4 5 

15. I can solve the ethical dilemma of extending life and improving life 

quality when engaging with terminal-stage patients. 
1 2 3 4 5 

16. I respect the decision-making right of patients and avoid excessive 

care when making plans for palliative care. 
1 2 3 4 5 

17. I guarantee full protection of the legitimate rights of subjects in 

clinical research. 
1 2 3 4 5 

18. I know well and act on medical laws and regulations, and my 

therapeutic regimen is under the legal framework. 
1 2 3 4 5 

19. I stand for the legitimate rights and interests of doctors and patients 

when dealing with medical disputes. 
1 2 3 4 5 
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20. I can effectively cooperate with other departments such as surgery, 

pathology, radiation oncology to make the optimal therapeutic regimen. 
1 2 3 4 5 

21. I can articulate my opinion from professional perspectives while 

respecting the views of other departments in a group discussion. 
1 2 3 4 5 

22. I can shoulder the responsibility of teaching and training young 

doctors in my department. 
1 2 3 4 5 

23. I can channel such medical resources as referral and access to 

medicine, making medical care more available. 
1 2 3 4 5 

24. I can continuously improve healthcare security and quality 

management and reduce malpractice. 
1 2 3 4 5 

25. I can optimize decisions on tumor treatment by using medical big 

data analysis. 
1 2 3 4 5 

26. I am adept at AI-assisted diagnosis systems such as AI image 

interpretation and intelligent pathological analysis. 
1 2 3 4 5 

27. I can effectively manage patients’ electronic medical records (EMR) 

and ensure that there is no missed information or unsafety. 
1 2 3 4 5 

28. I can provide targeted treatment advice in an online group 

consultation through telemedicine. 
1 2 3 4 5 

29. I can understand and assess the latest progress made by AI in 

oncology and apply these achievements to practices. 
1 2 3 4 5 

 

 Please choose the answer that best reflects your point of view after reading all the 

items based on your work achievements. 

( 1 stands for “strongly disagree”; 2 stands for “disagree”; 3 stands for “neutral”; 4 stands for 

“agree”; 5 stands for “strongly agree”) 

1. My patients have a high disease control rate after receiving treatment 

(such as stable or reduced tumor sizes) 
1 2 3 4 5 

2. Patients’, especially terminal-stage patients’, survival rate is improved 

with my therapeutic regimen.  
1 2 3 4 5 

3. My treatment approach boosts patients’ life quality.  1 2 3 4 5 

4. Side effects are under my control.  1 2 3 4 5 

5. Clinical trials in which I take the lead or participate make significant 

contributions to the refinement of treatment approaches.  
1 2 3 4 5 

6. My research results are frequently quoted by my colleagues and 

wildly acknowledged in academic conferences on oncology.  
1 2 3 4 5 

7. Results of clinical trials in which I participate significantly contribute 

to the innovation of tumor treatment.  
1 2 3 4 5 
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8. Outcomes of scientific research which I conduct are applied clinically, 

improving treatment regimen or patients’ life quality.  
1 2 3 4 5 

9. Scientific research in which I take the lead is of vital importance to the 

long-term development of tumor treatment.  
1 2 3 4 5 

10. I can explain the therapeutic regimen and its expected effect clearly 

to patients.  
1 2 3 4 5 

11. Patients find the treatment information that I offer easy to 

understand.  
1 2 3 4 5 

12. I can help patients make well-informed decisions and make sure that 

they fully understand the therapeutic regimen.  
1 2 3 4 5 

13. My patients have a high level of satisfaction with the treatment 

results. 
1 2 3 4 5 

14. I can help patients manage and treat side effects and give them 

timely psychological support during the process.  
1 2 3 4 5 

 

 


	818fcde30d1157ee31503323d3f1106a3293f4e0533a994121eb4aed832944c1.pdf
	dcde338d427b336822ae0936dd9a80d9268f5dd1cf5e905262ed8decc43d120a.pdf
	818fcde30d1157ee31503323d3f1106a3293f4e0533a994121eb4aed832944c1.pdf

