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ABSTRACT 
 

Background:  

Competency-based medical education (CBME) is recognised as a transformative approach in 

medical training, emphasising the ability of students to perform specific professional tasks, known 

as Entrustable Professional Activities (EPAs). These EPAs represent responsibilities that 

healthcare professionals should be entrusted to execute independently as they advance in their 

training. In the context of chemical pathology, key competencies include medical expertise, 

communication, collaboration, leadership, health advocacy, scholarship, and professionalism. 

Despite the global adoption of EPAs, their implementation in South Africa has been notably slow, 

largely due to the lack of formalised activities aligned with competency domains. 

Aim:  

This study aimed to identify the most significant competency domains within chemical pathology 

and to develop corresponding EPAs for the top three domains.  

Data Collection Method:  

The nominal Group Technique (NGT) was designed to achieve consensus amongst experts, using 

a modified Potter’s six step process. 

The NG meeting took place at Wits Medical School in Johannesburg, included nine selected 

experts from three Gauteng academic institutions. The meeting lasted three and a half hours.  

Data analysis: 

Through detailed discussions, participants identified five initial competency domains, which were 

refined to three through consensus. The analysis involved transcribing the discussions verbatim 

and applying content analysis to extract the themes relevant to defining the competency domains 

and developing the associated EPAs. 

Findings:  

Medical expertise, communication, and digital literacy were identified as the main competency 

domains by the NG participants. Interpreting and authorizing laboratory results, monitoring quality 
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control and implementing quality management were retained as the three most relevant EPAs by 

consensus. 

Conclusion:  

This study used the NGT to define three main competency domains and their corresponding EPAs 

in training competent chemical pathology registrars. Digital literacy was recognized as an 

emerging competency domain. 
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CHAPTER 1. OVERVIEW OF THE STUDY   

1.1 Introduction 

This chapter explains the choice of the topic and the steps that will lead to the identification of 

competency domains and the development of the EPAs in the training of competent chemical 

pathology registrars. Owing to time constraints inherent in the chosen methodology, the study will 

ultimately develop only three EPAs, corresponding to the top three CDs identified. 

1.2 Background 

Medical education has recently shifted towards competency-based medical education (CBME), 

focusing on ensuring learners can perform professional tasks independently in real-world 

settings (1, 2). Unlike traditional education, which measures knowledge through tests and grade 

point averages to gauge knowledge, CBME emphasizes the identification of appropriate 

competency domains and performance indicators that are observable, measurable assessment 

practices to ensure that learners can demonstrate their ability to perform professional tasks in 

real-world settings (3, 4). 

CBME provides a platform to achieve fit-for purpose practitioners that can perform tasks 

independently in the real-world contexts. The challenge in transitioning from student to 

professional often stems from the lack of a competency framework that supports continuous 

integration throughout a career (5). The first step in implementing CBME is identifying the 

necessary skills and then defining the competencies for each context (6). In chemical pathology, 

novice registrars focus on developing foundational skills-mastering such as laboratory 

techniques, test methodologies, recognizing result patterns, and upholding quality assurance 

standards. As they transition to an intermediate level, their role broadens to include interpreting 

more complex biochemical findings, supporting clinical decision-making, and participating in 

audits and protocol development. At the expert stage, they act as senior consultants, lead 

diagnostics and lab operations, engage in research, mentor others, and collaborate across 

disciplines. As students, registrars must show their capability to achieve tasks independently 

in real-world settings (such as the workplace) (7). These tasks, known as Entrustable 

Professional Activities (EPAs), are observable, key responsibilities that healthcare 

professionals are expected to perform with growing autonomy as they progress through their 

training (8).  
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The existing educational model is hindered by fragmented learning experiences and difficulties 

in efficiently applying knowledge, skills, and attitudes in real-world work settings. To address 

these issues, many healthcare institutions globally have implemented EPAs as a framework for 

workplace-based assessment (WBA), facilitating the translation of competencies into 

professional practice (9, 10). 

EPAs are crucial in implementing CBME by gradually increasing trainees' autonomy in patient 

care management (11, 12). They provide tangible measures of competency, focusing on tasks 

trainees must perform independently at the end of training (13, 14). Unlike competencies, which 

focus on the individual, EPAs are task-based, making them easier for stakeholders to 

understand and apply (15). Standardized EPAs help translate competencies into daily practice, 

facilitating supervision, assessment, monitoring, and certification, while supporting transparent 

workplace based assessment (WBA) and linking competencies to real-world tasks (16). 

The Canadian Medical Education Directives for Specialists (CanMEDS) framework 

underscores the importance of producing healthcare professionals capable of addressing the 

dynamic needs of 21st-century healthcare. This framework outlines key competencies like 

medical expertise, communication, leadership, health advocacy, scholarship, and 

professionalism (17), which are aligned with the South African’s CMSA blueprint pledge for 

healthcare practitioners, including chemical pathologists (18).  

However, it lacks explicit definitions of EPAs needed to assess daily professional tasks 

throughout training.  
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An illustration of the CanMEDS competency domains is presented in figure 1.1 below. 

 

                       Figure 1.1: CanMEDS competency domains (17). 

 

Chemical pathology is a unique medical specialty that combines biochemistry with clinical 

medicine to provide crucial insights into disease mechanisms, diagnosis, and management. It 

involves analysing bodily fluids (such as blood, urine, and tissues) to identify biochemical 

changes linked to disease processes. This interdisciplinary field applies biochemistry, 

molecular biology, and advanced laboratory techniques to clinical practice, influencing various 

medical specialties and significantly contributing to patient care and research. Chemical 

pathologists oversee laboratory operations, ensure the validity of tests, and maintain strict 

quality control standards for diagnostic accuracy. They play a key role in the diagnosis of 

medical conditions, monitoring of disease progression, treatment adjustment, and evaluation 

of therapy effectiveness through laboratory data interpretation (19, 20).  

In South Africa, the chemical pathology curriculum is offered at both undergraduate and 

postgraduate levels in health sciences education. Registrars follow a four-year training 

program, at the end of which they qualify as specialists in the discipline. This implies that they 

have acquired the desired competencies in specific domains for which they have been trained. 
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Registrars must pass a summative examination, which consists of assessing both the theory and 

practical components, to complete their training. Responsibilities for chemical pathology 

registrars evolve with experience and progression through the different stages of training 

requires a solid scientific foundation, clinical acumen, leadership, and communication skills to 

ensure high-quality and patient-centred laboratory medicine. However, the training program 

for chemical pathology registrars lacks explicit definitions of EPAs needed to assess daily 

professional tasks during training. formalized EPAs that connect their daily tasks with the 

competencies needed to demonstrate autonomy. Registrars are not consistently observed by 

educators and supervisors in a structured way and, the milestones for achieving these 

competencies are not always clearly defined. 

Therefore, it is crucial to identify and equip chemical pathology registrars with tangible 

competencies and EPAs during their training, as this will enhance their ability to provide 

accurate diagnostics, improve patient outcomes, and ensure high-quality healthcare delivery. 

Adopting a CBME approach provides a framework for developing EPAs, preparing registrars 

to independently perform tasks in real-world settings. By focusing on EPAs, we can ensure 

registrars are not only knowledgeable but also skilled in applying their learning practically. 

This emphasis fosters a culture of continuous improvement and accountability, ultimately 

resulting in a workforce better equipped to handle the complex demands of modern healthcare. 

Additionally, it will support more targeted training, enhance mentorship, and attract future 

professionals to the field, which is crucial for the continued advancement of chemical 

pathology. 

1.3 Problem statement 

In South Africa, chemical pathology registrars are trained using competency frameworks like 

CanMEDS and the CMSA blueprint, which include essential domains such as medical 

expertise, communication, and professionalism. However, the associated EPAs are not clearly 

articulated, leading to fragmented learning experiences and difficulty assessing registrar 

readiness for independent practice (21). While EPAs are widely used globally to bridge 

competencies and professional practice, their implementation in South Africa, particularly in 

pathology, is limited. The absence of a standardized methodology or framework for developing 

EPAs tailored to the unique demands of chemical pathology creates inconsistencies in training, 

limits equitable learning opportunities across institutions, and hinders the validation of 

competency-based assessments. Addressing these gaps is crucial for improving training, 

standardizing assessments, and ensuring that chemical pathologists are adequately prepared for 
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professional responsibilities (20). By contextualizing the disconnect between defined 

competencies and actionable EPAs, this problem statement underscores the urgency of 

establishing a structured approach to EPA development in South African chemical pathology 

training. 

1.4 Aim of the research 

This study aimed to develop a peer-reviewed list of EPAs, associated with the top three 

competency domains identified as the most relevant to chemical pathology. These EPAs will 

include titles, detailed descriptions and associated specifications and limitations.  

1.5 Research Question    

Which EPAs should be developed to align with the key competency domains in chemical 

pathology in order to enhance competency-based medical education and professional practice 

outcomes?  

1.6 Research Objectives 

The following research objectives guided the research: 

• To delineate the top three competency domains relevant to chemical pathology 

registrars as outlined by the CanMEDS framework and aligned with the CMSA 

blueprint. 

• To develop clear and specific EPAs for each of the three identified competency 

domains, ensuring these activities are measurable and can be performed independently 

by registrars. 

1.7 Significance of the study  

The integration of EPAs into medical education has become increasingly valued for translating 

competencies into clinical practice, offering a structured approach to assess learners' ability to 

perform essential professional tasks independently (11, 22, 23). Developing EPAs aligned with 

chemical pathologists' competency domains will provide registrars with a clear learning 

pathway for progressive competency development, improving laboratory results, clinical 

practice, and patient care. This will also help standardize EPAs across chemical pathology 

institutions in South Africa. 

A well-structured EPA process guides registrars toward the highest level of Miller's pyramid, 

not only assessing their actions in the workplace, but ensuring they develop the competencies 

necessary to function independently (24). This includes handling both familiar and unfamiliar 



6 
 

challenges and demonstrating adaptive competence (11, 25). The revised version of Miller's 

pyramid, shown in Figure 1.2, places the "trusted" level above the "does" level, reflecting that 

as training progresses, supervision decreases, allowing chemical pathology registrars to 

perform effectively with less oversight and reflecting their competence and readiness for 

entrustment of professional activities (26). 

 

 

Figure 1.2: Modified Miller’s pyramid of professional competency ((25, 27). 

1.8 Conceptual Definitions 

• Competency-based medical education  

Competency-based medical education (CBME) is an educational framework that emphasizes 

achieving specific, measurable, pre-defined educational outcomes. It focuses on the mastery of 

key competencies required for practice, rather than relying on time-based training. CBME is 

centred on patient needs and involves continuous assessment and feedback to ensure learners 

are fully prepared to provide necessary care independently. This approach is learner-centred, 

flexible, and aims to produce physicians who can meet the diverse needs of patients effectively 

(28, 29). 
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• Entrustable Professional Activities  

Entrustable Professional Activities (EPAs) are key, measurable tasks or duties that a trainee 

must be able to perform independently and proficiently by the end of their training. EPAs 

highlight essential activities within a profession and serve as a framework to evaluate a trainee's 

preparedness to assume greater responsibility (30). They ensure trainees acquire the skills, 

knowledge, and judgment required for safe and effective practice in their specialty. EPAs serve 

as a bridge between theoretical competencies and practical application, making them an ideal 

tool for competency assessment in various medical specialties, including chemical pathology 

(31-33). EPAs will be further discussed in chapter 2. 

• Competency (ies) 

To implement CBME effectively, a clear understanding of competency in medical education 

is foundational, as it provides the basis for defining the outcomes that learners must achieve. 

This sets the stage for a deeper examination of how competencies are conceptualized, 

structured, and operationalized within medical education to ensure learners are adequately 

prepared for real-world clinical practice. Competency encompasses the integrated application 

of knowledge, skills, behaviours, and attitudes necessary for safe and effective patient-centred 

care (17, 29). Challenges like defining and measuring competency, assessment subjectivity, 

curriculum integration, and cultural and contextual variations must be tackled with careful 

planning, effective communication, and adequate support from stakeholders, including 

professional institutions (6, 28).  

Competency is further characterized by six core traits: specificity, integration, longevity, 

performance focus, teachability, and dependence on other competencies (8, 34). However, 

despite their central role in curriculum design, competencies can be abstract and challenging 

to implement without clear translation into practice. To ensure they are meaningful and 

actionable, competencies must be regularly taught and assessed in authentic clinical 

environments (35). The CBME framework defines competency as the ability to combine these 

elements into observable and measurable behaviours that reflect readiness for professional 

tasks. These are often articulated as Entrustable Professional Activities (EPAs) - key clinical 

tasks that learners must be trusted to perform independently in practice (2). 

EPAs differ from competencies, and each serves distinct purposes: EPAs describe professional 

tasks that need to be performed, while competencies define the knowledge, skills, and attributes 

an individual must possess to carry out those tasks effectively (36-38). Competencies are 
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generally built through gaining knowledge and practical experience, with a strong focus on 

cognitive processes. Competency in medical education is acquired through a combination of 

structured learning experiences, assessment, and continuous practice. The process is built 

around the development of specific skills, knowledge, and attitudes that enable healthcare 

professionals to provide high-quality care. In contrast, EPAs are not attributes of individuals, 

but rather the tasks to be performed. While a competency represents the capability to 

accomplish something effectively, an activity refers to the “something”, the specific task itself 

(36).  

1.9 Outline of the study. 

The chapters of the study are presented in table 1.1. 

Table 1.1: Outline of the Study 

Chapter 1 Overview of the study 

Chapter 2   Literature review 

Chapter 3 Methods 

Chapter 4   Findings 

Chapter 5  Summary of the main findings, recommendations, limitations and conclusion 

 

1.10 Summary 

This chapter provided the background and context of the study. The rationale, aim and 

objectives for the study were outlined. The next chapter will review the literature and explore 

the conceptual framework, to tie EPAs to the models and theory that inform this study.  

Next, the literature review will explore the development of EPAs for Chemical pathology, 

focusing on their application, challenges, and importance. 
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CHAPTER 2. LITERATURE REVIEW 
 

2.1 Introduction  

This chapter will focus on the literature describing competency-based education, the rationale 

for CBME being introduced in health professions education and the development of EPAs. It 

will look into the theories that underpin the development of CBME and EPAs as well as explore 

the trends for implementation of EPAs worldwide, in the continent, in Africa and in South 

Africa. It will furthermore highlight the gap for the development of EPAs for chemical 

pathology in South Africa and explores the integration of EPAs for chemical pathology 

registrars, within the growing framework of CBME.   

Healthcare professionals must possess a multifaceted skill set that extends beyond mere 

medical proficiency and scientific acumen to effectively navigate the complexities of 

contemporary healthcare. In addition to clinical expertise, competencies such as effective 

communication, professionalism, and collaborative teamwork are essential for delivering 

patient-centred care (29). 

A comprehensive approach is necessary, integrating foundational pre-clinical education with 

clinically relevant objectives (28, 39), thereby facilitating the development of competencies 

through experiential learning in real-world settings (35, 40). This enables learners to apply 

theoretical knowledge in practical contexts, fostering a seamless transition from education to 

professional practice. 

The shift towards competency-based medical education (CBME) focuses on developing 

specific competencies over traditional knowledge-based objectives, ensuring healthcare 

professionals are well-rounded and adaptable to contemporary challenges (29, 41).  

2.2 Integration of Theory and Practice linked to CBME and EPAs 

CBME focuses on outcomes by aligning training with real-world clinical demands (29). 

Workplace-based assessment (WBA) is not merely a tool for evaluation but a crucial 

component of competency-based medical education (CBME), where learning is embedded in 

authentic clinical practice. At its core, WBA is a form of learning where trainees integrate 

theoretical knowledge into real clinical settings, allowing them to develop and demonstrate key 

competencies such as communication, clinical reasoning, ethics, and professionalism (10).  
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Through direct patient care and supervised practice, learners integrate scientific understanding 

with contextual judgment (42). Clinical interactions offer opportunities to internalize ethical 

reasoning and interpersonal skills that cannot be fully acquired in the classroom. CBME uses 

tools like EPAs to assess learners in real time, promote reflection, and guide progressive 

independence (43). By situating learning in the clinical workplace, this approach ensures that 

competencies are not only understood conceptually but reliably demonstrated, producing well-

rounded practitioners who are both clinically proficient and professionally mature (30). 

2.2.1 Competency Based Medical Education (CBME) 

The Association of American Medical Colleges (AAMC) describes competency-based medical 

education (CBME) as an approach focused on outcomes, emphasizing the design, 

implementation, and evaluation of educational programs - as well as the assessment of learners 

- based on clearly defined and observable competencies throughout the training continuum (44). 

By using a workplace-based learning approach, CBME allows medical professionals to 

integrate theoretical knowledge with practical application of a broad spectrum of skills. These 

skills include communication, teamwork, ethical decision-making, adaptability, and cultural 

awareness. CBME strives to evaluate, rather than assume competency, by ensuring that trainees 

acquire the necessary competencies at each stage of their education. This is achieved through 

a combination of structured learning, hands-on experience, and ongoing assessment, aligning 

with the responsibilities involved in patient care (45, 46). The CBME framework segments 

specialist medical education into several interconnected stages of practice from the outset of 

training, each representing a step toward achieving competency (6, 47).  

CBME is grounded in transformative learning and constructivist theories, both of which offer 

a strong pedagogical basis for its implementation. These theories support CBME’s emphasis 

on developing reflective, adaptable, and proficient healthcare professionals capable of 

navigating the complexities of contemporary clinical practice (29, 48, 49).  

2.2.1.1 Transformative learning  

This theory emphasizes the importance of critical reflection in reshaping a learner’s thinking 

and worldview (48). Transformative learning theory, as articulated by Mezirow (1997), posits 

that meaningful learning occurs when individuals critically reflect on their assumptions and 

undergo a fundamental shift in their frames of reference. This is particularly relevant in medical 

education, where learners must frequently confront ethically complex or ambiguous clinical 

situations that challenge their existing perspectives. CBME’s emphasis on reflection, feedback, 

and self-directed growth mirrors the transformative learning process, enabling learners to 
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develop deeper clinical reasoning and professional identity (Taylor, (48, 50). This theory has 

shaped our global understanding of learning as a complex process sparked by a perceived 

conflict between a lived experience and existing interpretive frameworks, a “disorienting 

dilemma”. This is an event or situation that challenges a person’s usual way of thinking or 

acting, creating cognitive dissonance. The dilemma often arises when learners are confronted 

with experiences that don’t align with their existing frameworks of interpretation, leading to 

discomfort, or uncertainty and compel them to reconsider their existing perspectives. These 

experiences disrupt the learners' habitual assumptions and prompt them to adjust previous 

thought patterns and perspectives through new experiences (51). Once the learner encounters 

this dissonance, they enter a crucial stage where they start to question their beliefs and 

assumptions. The theory highlights that this change is not simply cognitive but also emotional 

and social, as individuals redefine their sense of identity and their role in the broader social 

context.  

This process of questioning involves self-reflection and often engaging in dialogue with others 

to explore the underlying reasons for their previous thinking. Through this reflective approach, 

learners become aware of the limitations and biases in their earlier understanding. It also 

underscores the importance of assessment, feedback, and experiential learning in fostering the 

development of competencies (43).  

The transformative theory underscores the importance of deep, reflective learning 

experiences that promote both personal and professional transformation (48). This theoretical 

framework is particularly relevant in the context of specialist training in chemical pathology, 

where registrars evolve from novices to autonomous practitioners, shifting from passive 

observation to active participation and engaging in self-directed learning, questioning 

assumptions, and reframing their understanding of professional practice (52, 53).  

This transformation aligns closely with the principles of competency-based medical education 

(CBME), which focuses on progressive, observable milestones and increasing professional 

responsibility (29). In this model, learners are held accountable for performance while being 

supported through scaffolded supervision, ultimately achieving the competencies required for 

independent specialist practice. Ten Cate’s concept of EPAs further reinforces this approach 

by identifying pivotal learning transitions, from peripheral participation (observation) to full 

entrustment, as essential to clinical development (42, 53, 54). Being entrusted with unsupervised 

clinical tasks represents a transformative milestone, reflecting both competency attainment and 
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professional trust. When embedded in authentic clinical settings and supported by timely, 

specific, and reflective feedback, workplace-based assessments (WBAs) function not merely 

as assessment tools, but as catalysts for transformative learning. fostering behavioural change 

and progression toward independent, accountable practice, hallmarks of both transformative 

learning and CBME. 

2.2.1.2 The constructivist theory  

Vygotsky’s constructivist theory provides a valuable theoretical lens for understanding the 

learning processes within CBME. Constructivist learning theory emphasizes the integration of 

prior experience, reflection, and active engagement in the learning process. Central to this 

approach is Vygotsky’s concept of the zone of proximal development (ZPD), which highlights 

the role of social interaction, scaffolding, and guided learning in skill acquisition (29, 49). 

Learning is viewed as a dynamic process where individuals build new understanding by 

connecting it to existing knowledge (55) and co-constructing meaning through interaction with 

others and their environment (56-58). This aligns closely with competency-based medical 

education (CBME), which emphasizes experiential, workplace-based learning. In this model, 

trainees engage with authentic clinical tasks, receive feedback, and progressively build 

competence in real-world contexts. The learner-centred approach of CBME fosters not only 

technical proficiency but also contextual understanding, communication, and professional 

judgment (46). By focusing on individual progression rather than time-based training, CBME 

reflects constructivist principles of autonomy, relevance, and continuous professional 

development. 

In summary, transformative and constructivist learning theories provide a strong theoretical 

foundation for CBME. Mezirow’s theory underscores the role of critical reflection and 

perspective transformation, aligning with CBME’s focus on progressive responsibility, identity 

formation, and adaptability (48). Likewise, constructivist theory, with its emphasis on active, 

contextual learning, supports CBME’s use of workplace-based experiences to build clinical 

competence (59). Grounding CBME in these frameworks reframes medical education as a 

transformative process, developing reflective, capable, and patient-centred clinicians equipped 

for evolving healthcare systems. 

2.2.2 Entrustable Professional Activities (EPAs) 

Ten Cate conceptualizes EPAs as distinct units of professional practice—including tasks, 

responsibilities, and activities—that are grounded in the required knowledge, skills, 

experience, attitudes, and professional behaviours. These activities may be fully delegated to 
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trainees once they have demonstrated to be competent enough to perform them independently 

and without supervision (42). Because they integrate a variety of skill domains (along with 

knowledge, attitudes, and experience) into relevant professional tasks, working with EPAs 

has been referred to as a synthetic or holistic strategy (8, 38) . EPAs help bridge the gap 

between theoretical knowledge and professional (clinical) practice by fostering a deeper 

understanding of how to apply skills in real situations. EPAs are closely aligned with the 

specific learning objectives and expected students’ competencies. 

Ten Cate, O and Taylor, D. R. (2021) have identified EPAs’ features, as show in table 2.1 

below.  
 

Table 2.1: Features of EPAs  (11). 

• Has a clearly defined beginning and end 

• Independently executable to achieve a defined clinical/professional outcome 

• Is specific and focused 

• Observable in process and measurable in outcome 

• Clearly distinguished from other EPAs in the framework 

• Reflects work that is essential and important to the profession 

• Leads to recognized output or outcome of labour 

• Is restricted to qualified personnel 

• Requires application of knowledge, skills, and/or attitudes acquired through training 

• Involves application and integration of multiple domains of competence 

• Describes a task, not qualities or competencies of a learner and avoids adjectives (or 

adverbs) that refer to proficiency. 

EPAs should outline the activities that characterize the practice of a specialty. EPAs must have 

clearly defined outcomes, be achievable within a specified timeframe, and enable observation 

and assessment of both the process and the results (8). 

The development and implementation of EPAs require careful consideration of assessment 

methods and the integration of milestones to track learner progress. This is crucial for ensuring 

that EPAs are effectively used to enhance learning and clinical practice (60-62). Assessment 

methods in chemical pathology include direct observation or indirect methods for laboratory 

medicine such as workplace-based assessments (WBA) using case-based discussions or mini 
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clinical examination exercise, structured examinations (written and oral) and multisource 

feedback, to mention but a few. 

The successful implementation of EPAs in different regions and specialties highlights the need 

for context-specific adaptations to align with global standards while also considering the 

unique characteristics of specific healthcare settings or regions (11, 31).  Understanding how 

EPAs can be tailored to the specific needs of chemical pathology will be essential for their 

effective integration. It will also ensure that EPAs stay relevant and effective across diverse 

cultural, educational, and healthcare contexts, addressing local needs, resources, and 

challenges. Additionally, it will provide flexibility in their implementation, making them 

applicable and valuable for trainees in different environments worldwide.  

EPAs focus on real-world activities, rather than theoretical knowledge alone, ensuring that 

assessment is based on actual performance in a clinical or professional environment. As 

evident, hand-on tasks, EPAs can enhance depth of learning, facilitate self-regulated learning 

in the workplace (63). The selection and development of EPAs in health professional training is 

deeply connected to the constructivism theory which provides the framework that supports 

learning through authentic, active learning, practical application, and the gradual development 

of competence (construction of knowledge) reflected on their performance in professional 

settings (real-world situations), in accordance with CBME (competency-based assessment, 

progressive competence). The process of developing EPAs entails the collaboration and 

participation of educators, practitioners, and other subject matter experts to guarantee that the 

selected activities are in line with the intended educational goals (milestones) and professional 

standards. This pluralistic and collaborative approach highlights the constructivism's social and 

contextual components (64). This is in keeping with Heron and Reason’s views that participatory 

paradigm supports the constructivist outlook by suggesting that there should be a reform action 

agenda that could change the lives of the participants, the institutions (65).  

2.3.1 Theoretical foundations of EPAs 

Among the four key pedagogical foundations of EPAs (experiential learning, situated learning, 

reflective practice, and deliberate practice) outlined by Hamui-Sutton A, Vives-Varela T, 

Duran-Perez VD, Gutierrez-Barreto SE and Millan-Hernandez M. (66), situated learning theory 

offers particularly strong epistemological support for the theoretical framework guiding the 

development of learner competencies (11, 67). 
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2.3.1.1 The theory of situated learning  

This theory suggests that learning happens when students actively engage in meaningful and 

contextually relevant situations. Trainees learn best and acquire competency when placed in 

workplace environments where they can actively partake in real-world professional tasks while 

being supervised by skilled trainers (68). This is especially important when looking at EPAs and 

their implementation in the workplace. Instead of viewing learning as the acquisition of 

particular types of knowledge, Lave and Wenger (2017) have attempted to situate it within co-

participation circumstances - social relationships (69). Figure 2.1 below illustrates the 

circumstances under which learning best happens. 

 

  

                             Figure 2:1: Situated learning circumstances (70) 

 

The specific workplace settings in which trainees work, influence their learning experiences 

and, the knowledge and skills they gain are shaped and strongly related to the requirements of 

those settings. In healthcare, connection with other learners and more experienced 

professionals, promotes learning as a social activity, fostering the development of knowledge, 

skills, attitudes and experiences, required for competent professional practice  (71, 72). The link 

between EPAs and situated learning lies in how both concepts emphasize the importance of 

contextual practice and real-world application in the development of professional skills (where 

learners are exposed to actual patient care, teaching, or other essential activities) (22). The nature 

of EPAs, which are designed and linked to the competency domains in the training of chemical 

pathology registrars, aligns with the emphasis on learning through real-world, authentic 

contexts ("learning by doing the job") to gain deeper understanding, demonstrate competency 

and gain trust.  
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Supervisors can use EPAs to ensure that competencies are relevant, teachable, and assessable. 

Additionally, small group teaching methods, such as problem-based learning (PBL), team-

based learning (TBL), simulation-based training, and skills lab sessions, can be effectively 

structured around EPAs (37). To set the trainee's expectations and direct the supervisor's 

assessment and entrustment decisions, an EPA must be sufficiently detailed.  

2.3.1.2 EPA description 

A fully described EPA contains eight sections as described by the Association for Medical 

Education in Europe – AMEE (11) which also provides explanations and justifications for each. 

These sections are the title; the specification and limitations of what is included (or not) in the 

activity; the potential risks in case of failure (risk to patients if the activity is carried out 

incorrectly; the  most relevant domains of competency; the required knowledge, skills, 

attitudes, and experience; the sources of evidence used to support a competency committee's 

entrustment decision, the expected level of entrustment /supervision at various stages of 

training; and time period to expiration in which the EPA must be re-evaluated if not practiced 

(5, 11). Extensive descriptions of EPAs are important in regulating the provision of healthcare 

and supporting students' career development, despite EPAs being well-known simply by their 

titles (11). 

When crafting EPAs’ titles, it is recommended to frame them as generalized activities that 

could appear in a job description. Titles should use the continuous verb form (-ing) and 

pluralize when involving a verb and an object. Additionally, the title should avoid combining 

multiple interrelated components. To maintain clarity and effectiveness, EPA titles should be 

concise and centre on a single activity (11, 73). 

Specifications and limitations act as “inclusion and exclusion criteria” to define the context-

dependent’ scope of EPAs. EPAs must be clearly defined, provides clarity on the expectations, 

leaving no room for ambiguity. Beyond a simple title, a comprehensive and detailed description 

is crucial. EPAs can represent single tasks with specific components, often outlined 

chronologically in a bulleted list, or encompass a collection of related tasks, or they may also 

include smaller, nested EPAs within a broader activity.  Limitations refer to the boundaries or 

constraints on a learner's ability to perform a particular task or responsibility. They highlight 

areas where the learner’s competence is still developing and where further experience or 

training is needed. These limitations are also crucial for maintaining patient safety and care 

quality, as they clarify when and how a learner can perform tasks in a safe manner. In essence, 

limitations outline the conditions under which a learner is not yet fully competent and requires 
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supervision or guidance. EPAs must have clearly defined outcomes, be achievable within a 

specified timeframe, and enable observation and assessment of both the process and the results 

(8).  

EPAs aim to implement CBME by systematically and safely involving trainees in professional 

practice, gradually combining growing expertise with greater independence in patient care and 

management (12, 26). Competency levels are associated with higher levels of CBME and 

supervision, both of which relate to the trust given to trainees to perform professional tasks 

independently. Dreyfus and Dreyfus (1980) outlined identified five phases or performance 

levels of competency milestones in the development of skills including novice, advanced 

beginner, competent, proficient, and expert (74). 

Each of these phases or performance levels corresponds to a specific level of entrustment, 

which ranges from observation without execution (even under direct supervision), execution 

with direct (proactive) supervision, execution with reactive supervision (available when 

needed), post hoc or remote supervision, and ultimately, providing supervision to more junior 

colleagues (28). When developing and implementing EPAs, it is crucial to ensure that they are 

aligned with the competencies needed at different stages of training. 

Example of an EPA competency matrix (surgery).           

Table 2.2: Example of an EPA competency matrix (Ten Cate and Taylor, 2021) 

 

The figure below (Figure 2.2) illustrates the practical, largely sequential recommendations 

proposed by Hennus MP, Jarrett JB, Taylor DR and Ten Cate O (2023) for the development of 

EPAs which includes 4 main components sections, namely: preparation, drafting, quality 

control and curriculum alignment. 
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                Figure 2.2: Flowchart with sequential and practical tips for EPA development (75) 

2.3 EPAs: Contextual Overview  

Many healthcare institutions worldwide have integrated EPAs into their curricula to align 

competencies with real-world professional practice (76). While countries like Canada, the USA, 

Australia, and several European nations have fully embraced CBME and EPA-focused training 

programs, regions in Latin America, the Middle East, and parts of Asia have been slow to adopt 

this approach. In these regions, postgraduate medical training is often optional, and physicians 

without advanced degrees are permitted to practice independently (76, 77).  

In Africa, the adoption of EPAs is still in early stages, but countries like South Africa, Nigeria, 

Uganda, and Kenya are embracing CBME as part of medical education reforms, adapting EPAs 

to local contexts to address specific health priorities including rural health challenges, 

infectious disease management, and trauma care (6, 78-80). Significant progress has been made in 

implementing EPAs across various clinical specialties like internal medicine, surgery, and 

paediatrics, as well as in fields like nursing and veterinary medicine (8, 15). However, pathology 

disciplines, especially chemical pathology, have lagged in comparison, with major 

advancements seen in anatomical pathology. Notably, the College of American Pathologists 

has developed 19 EPAs across pathology, but few are tailored to chemical pathology (76, 81). In 
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South Africa, most disciplines, including chemical pathology, have yet to fully develop EPAs 

in alignment with CBME, falling behind international trends (21). The development of EPAs for 

chemical pathology in South Africa is crucial for enhancing the quality of training, bridging 

the gap between theory and practice, and ensuring that registrars meet key competencies. 

Unlike specialties with more direct patient interaction, such as surgery or internal medicine, 

chemical pathology is laboratory-based, and its tasks may be less tangible or visible. Therefore, 

the process of identifying essential tasks and ensuring they are assessable can be difficult (82).  

2.4 Summary 

This literature review has highlighted the pivotal role of CBME and EPAs in health professions 

education. By integrating theoretical frameworks, EPAs provide a structured approach to 

translating competencies into practical clinical skills. The emphasis on entrustment decisions, 

which involve assessing learners' readiness for autonomous practice, underscores the 

importance of trust and responsibility in clinical settings. For postgraduate chemical pathology, 

EPAs offer a tailored framework for ensuring that trainees can perform complex diagnostic and 

analytical tasks with precision and reliability. By operationalizing competencies through EPAs, 

educational programs can better prepare chemical pathologists to meet the evolving demands 

of healthcare, ultimately enhancing patient care and safety. As the healthcare landscape 

continues to evolve, the adoption of EPAs will remain crucial for aligning educational 

outcomes with real-world professional responsibilities. 

The next chapter will outline the methodology used for the development of competency-

associated EPAs to achieve the study's aim and objectives. 
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CHAPTER 3. METHODS  

3.1 Introduction  

In this chapter, the research design and methodology will be presented.  

3.2 Research Design  

This research adopted a consensus method, by means of the Nominal Group Technique (NGT). 

NGT incorporates qualitative elements to facilitate idea generation and establish priorities 

through consensus-building approach (83), allowing participants to collaboratively identify key 

themes, structures, and hierarchies within a group setting (84). It is particularly useful for gaining 

deeper insight into complex issues or for generating new research directions (85). 

In line with the intended aim and objectives of the study, the qualitative component used for 

this study, enabled the researcher to explore insights from the nominal group (NG) participants, 

to construct and obtain consensus in the development of EPAs through social interaction.  

3.3 Methodology  

The research methodology refers to an overarching frame that guides values, practices, and 

decisions about research methods (86). This study used a consensus method to collect data by 

the nominal group technique (NGT) and analysed it using qualitative and quantitative 

components. The NGT was based on consensus (agreement) to identify competency domains 

and, subsequently, to develop the related EPAs for training chemical pathologists in South 

Africa. 

3.3.1 Consensus method 

Consensus methods are used as ways to gather broad agreement (consensus) on topics for 

which there is insufficient scientific data to justify choices or actions in the future (87). 

Researchers are still drawing from Fink A, Kosecoff J, Chassin M, Brook RH (1984) (88) 

when conducting research that requires consensus. The steps they identified include the 

following: 1) problem identification; 2) panel members selection; 3) specification of 

acceptable levels of agreement; 4) appropriate use of empirical evidence; 5) attaining experts' 

endorsement; and 6) dissemination of results. Consensus studies’ guidelines are not overly 

restrictive and permit flexibility in both the study design and the reporting of results (87). 
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3.3.2 The nominal group technique  

The nominal group technique (NGT) is one of the more commonly used methods for consensus 

in qualitative research (83) and, was identified as the technique of choice for this study. The 

NGT is a highly structured qualitative method that integrates views and opinions of expert 

participants, through a face-to-face small group discussion, with the goal of gaining general 

agreement or convergence of opinion (consensus) on a topic of interest that needs to be 

prioritized (83, 89, 90). This method places a strong emphasis on enabling all participants to 

brainstorm, generate, share and contribute ideas (views and opinions) to decision-making 

process (91). This technique is also called the “expert panel method” (87). Because it relies on 

anonymity, which eventually limits any outside influence other than the real expert judgment, 

this particular method is useful in academic medical research (92). Furthermore, participants are 

encouraged to clarify concepts and cognitive processes without disrupting the study's timelines, 

as this method is time-efficient and helps keep participants engaged and focused throughout 

the meeting  (87). 

The NGT was recognized as a suitable technique for this study, to explore and provide deeper 

insights into learning and teaching of chemical pathology registrars, by developing EPAs that 

are connected to the competency domains identified by a group of experts. It was appropriate 

for providing an equal opportunity for a representation of participants (experts in the field of 

chemical pathology) to have their voices heard and opinions taken into consideration, in 

deciding which EPAs will be most relevant for registrars' educational and professional contexts 

(in chemical pathology).  In this study, participants included lecturers and examiners affiliated 

with their respective academic institutions, as well as those serving the CMSA in different roles 

- such as observers, examiners, and convenors. CMSA examiners may function in various 

capacities: observers (novice examiners who observe the examination process without 

interference), examiners (who actively assess candidate performance), and convenors (who 

oversee and coordinate the examination process). 

There is no consensus on the optimal number of steps in the NGT process for data collection    

(93).The traditional NGT is broadly made up of four essential phases: silent generation of ideas, 

clarification, round robin and voting (ranking), for which variation and modification of the 

original steps are allowed (83, 94). This study employed a modified Nominal Group (NG) 

technique, based on Potter’s six-step model (95), and adapted it into two phases to identify 

competency domains. To reach consensus for identifying competency domains for chemical 

pathology, iterations of steps 4 and 5 were made (phase 1). Also, during the final discussion 
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(step 6), the participants outline the activities within these domains, discussed their importance 

and relationship within each domain. Phase 2 was conducted as a round robin, where 

participants ranked and voted for the EPAs via email. The researcher collated and analysed the 

responses to determine the EPA descriptors which included the title, specification and 

limitations.  

The six steps of Potter’s protocol are outlined in Figure 3.1 below. 

 

                          Figure 3.1: Potter’s model for NGT processes (95). 

 

3.4 Research setting 

The nominal group meeting took place on the 21st of June 2024 at Wits Medical school, 

Johannesburg (Gauteng) where participants gathered to develop the EPAs. The meeting site 

was the workplace of the researcher. It was the most convenient and central place for meeting 

with the selected participants, who came from the different academic centres of Gauteng.  

3.5 Population and Sample 

3.5.1 Population  

In South Africa, there are thirty-nine chemical pathologist specialists working in academic 

institutions, who are involved in teaching and training registrars. These institutions are spread 

across the country’s nine provinces, with three in Gauteng, two in the Western Cape, and one 

each in the Eastern Cape, KwaZulu-Natal, Free State, and Limpopo. The distribution of 

chemical pathology specialists is uneven, with Gauteng having the highest number (16), 

followed by the Western Cape (12), KwaZulu-Natal (5). The Free State, Limpopo and the 

Eastern Cape each have two pathologists per province.  

3.5.2 Sample and sampling methods  

For this study, a nominal group meeting was conducted with nine chemical pathologists from 

academic centres in Gauteng. These participants, which made up 41% of the total pathologists 
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from academic centres in the country, were selected from representatives from the University 

of the Witwatersrand, University of Pretoria, and Sefako Makgatho Health Sciences 

University. The selection process involved purposive sampling, which is recommended for 

nominal groups as it allows researchers to choose those individuals most likely to provide 

relevant insights based on their expertise and experience.  Although the literature suggests a 

maximum of seven participants for optimal group dynamics, a range of two and fourteen is 

acceptable (93). In this instance, nine experts were purposefully chosen due to their 

qualifications as educators and examiners in the field of chemical pathology. They met the 

predetermined criteria, including substantial knowledge and experience in chemical pathology 

and active involvement in the training of registrars.  

The NG meeting included only pathologists from Gauteng (Johannesburg, Pretoria, and Ga-

Rankuwa). Gauteng, with its three academic centres, has the largest number of pathologists in 

the country, with most being at Wits (nine out of 14), covering the three academic hospitals in 

Johannesburg (Charlotte Maxeke Academic, Chris Hani Baragwanath and Helen Joseph 

Hospitals). This was convenient as the meeting had to be held in person, with the researcher 

being from Wits University. In total, nine expert participants were available with seven from 

the university of the Witwatersrand and one each from the University of Pretoria and Sefako 

Makgatho University. 

3.5.2.1 Inclusion criteria:  

The participants needed to be employed by or affiliated with an academic institution, possess 

a minimum of two years of post-qualification experience as pathologists, and be actively 

engaged in teaching, training, and assessing registrars for either local (academic institution) or 

national (CMSA) exams. 

3.5.2.2 Exclusion criteria  

Pathologists from the private sector (non-academic institutions in Gauteng and other regions) 

were excluded, as they are not actively involved in teaching, training, or examining registrars. 

Heads of Departments (HODs) were also excluded from this study as they have an 

administrative role and are often not actively involved in the day-to-day activities of 

registrars.  

3.6 Data collection 

Data was collected using the NGT. The data collection was done in phases and included actions 

taking place prior to the NGT. Phase 1 was linked to the research objective 1 and phase 2 linked 

to the second research objective. 
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3.6.1 Prior to the NGT meeting 

One week before the NG meeting, all selected participants received an email with the "Research 

Study General Information" (Appendix B) and the "Participant Information and Consent - 

Nominal Group" (Appendix C) forms. This was intended to help them familiarize themselves 

with the study’s content and purpose, ensuring they were better prepared to actively engage in 

all activities during the meeting and that time would be used efficiently. Smith D, Cartwright 

M, Dyson J, Aitken LM (2024) have highlighted studies that adopted an unconventional 

approach similar to this one, by providing participants with study details ahead of the meeting 

(93). The NGT meeting was recorded via Microsoft Teams for subsequent transcription.  

3.6.2 NGT meeting 

All nine participants initially confirmed their attendance in person. At the start of the NG 

meeting, participants were expected to sign the "Consent of Audio-Recording - Nominal Group 

Meeting" form (Appendix D). However, on the morning of the meeting, the participant from 

the University of Pretoria could not travel to Johannesburg due to work commitments and 

requested to join online, making it challenging to manage. This unexpected request had to be 

accommodated to maintain the planned number, demographics, and location of participants. 

As a result, eight pathologists attended the meeting in person, while one participated virtually 

via Microsoft Teams and WhatsApp. Traditionally, face-to-face meetings have been the 

standard for NGT methods, but there has been an increasing trend to use videoconferencing 

platforms like Zoom and Microsoft Teams for research, enabling real-time communication 

through text, audio, and/or video (93). 

The researcher's supervisors were also present, but their role was limited to facilitating and 

supporting the process, ensuring the meeting ran smoothly and adhered to the established 

protocol. The primary investigator (researcher) led the nominal group meeting, with the 

assistance and guidance of the study supervisors, who served as moderators and scribes 

throughout the proceedings. The main supervisor had prior experience in conducting nominal 

group discussions. It was important to clarify each facilitator’s role and outline the schedule 

of topics to be discussed to ensure a structured process throughout the meeting (93).  

Given the complexity of the study, the data collection was split into two phases to allow for a 

more focused and in-depth discussion: 

• phase 1 (steps 1-6): identification of the relevant competency domains and 

corresponding EPAs for training competent chemical pathology registrars. 
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• phase 2 (steps 10-12): development of EPA descriptors, including appropriate titles, 

specifications, and limitations. 

Steps 7 - 9 served as a transition between phases 1 and 2 as illustrated in figure 3.2 

 

                                                 

                                                       Figure 3.2: Modified Nominal Group Technique steps   

                                            

To identify the competency domains (phase 1), Potter M, Gordon, S and Hamer, P’s protocol 

required two iterations of the discussion as well as the voting and ranking stages as illustrated 

in figure 3.2 to reach consensus on the 3 most relevant domains for chemical pathology. 

3.6.2.1 Phase 1: 

This phase covered the deliberations on the most relevant three competency domains for 

chemical pathologists. 

In a standard NGT, the meeting lasts one to two hours and there are typically, between five and 

ten participants (91, 95). In this study, the NGT lasted longer (three and a half hours), because it 

was necessary to reach a consensus for each phase.   

The following outlines the narration and time allocated to each step: 

1. Preparation (10 minutes): 
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In the preparation phase, the facilitator (researcher) provided background information and 

explained the purpose (goal) and procedures of the meeting to all participants. This allowed for 

clarification and reinforced participants' understanding of the Nominal Group Technique 

(NGT) process, focusing on reaching a consensus on an appropriate application strategy for 

developing the relevant competency domains and associated EPAs. To guide the group select 

the most relevant competency domains for training chemical pathology registrars in South 

Africa, the researcher reviewed the list of CanMEDS competency domains (medical expertise, 

communication, collaboration, leadership, health advocacy, scholarship, and professionalism). 

These competency domains provided the framework for the discussion, leading to a consensus 

on the development of the EPAs. 

2. Silent generation of ideas (20 minutes) 

In this phase, participants were invited to capture all the CanMEDS competency domains they 

considered relevant, using the sticky notes they were supplied with. Although they could write 

as many competencies as they wanted, participants were requested to record only one per sticky 

note. On the back of each sticky note, participants were asked to provide a brief description of 

the competency domain they had chosen. The facilitator highlighted that the participants were 

allowed to include any other competency domains they thought were pertinent, in addition to 

the CanMEDS' ones.   

3. Sharing of ideas (30 minutes) 

In the sharing of ideas step, all individual participants’ brainstormed ideas that were captured 

on individual sticky notes, were shared by displaying them on a white board for the group to 

take cognisance and see all the options. The ideas were also photographed and supported by 

the meeting recording (on Microsoft Teams) and facilitator field notes, to enable subsequent 

transcription (89, 90, 92). 

4. Group discussion (30 minutes) 

In the following step, the participants gathered to read and discuss the results. In addition, 

participants were advised that they do not require to agree with all competency domains listed 

and could choose to ignore some, create grouping themes as well as add, remove, or modify 

them.  

The pertinent themes (descriptions) related to each competency domain that were captured on 

the back of the sticky notes were documented.  
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All options were thoroughly discussed to ensure participants fully understood them and could 

make informed decisions during the voting process. This stage facilitated in-depth discussions 

among the NG participants, ultimately reaching a consensus on the meaning and components 

of each competency domain. These deliberations also guided the ranking of the EPAs in this 

study, from the most critical to the least significant. 

5. Voting and ranking (30 minutes) 

The competency domains were first documented during the NG meeting, then clarified before 

proceeding to the voting and ranking stage in the fifth step. From the voted list of the 

competency domains, each participant chose their top choices, and they noted their selections 

on a ranking sheet . The facilitator indicated that each item that was chosen had to be ranked, 

with the smallest number indicated greater relevance. This ranking step took up to 30 minutes 

to complete. Similar to previous research, the top five competency domains in this study were 

ranked (8, 83). 

6. Final discussion (30 minutes) 

In the final discussion step (also called “re-discussion) which was 30 minutes long, the 

participants outline the activities within the domains, discussed their importance and 

relationship within each domain. The list of the five selected competency domains was later 

circulated again via email, with all participants (with the intention of re-ranking, to retain the 

top three most pertinent).   

7. Re-ranking (15 minutes) 

Then, the NG participants re-ranked the competency domains in order of high to low frequency, 

for relevance after the re-discussion. 

8. Group consensus (15 minutes) 

In the consensus step, agreement was reached to reduce the number of competency domains 

from five to top three - finally, the most relevant three competency domains were identified. 

9. Group checking of outline and EPAs identification (30 minutes) 

After a rich discussion, the NG linked six EPAs to the three competency domains identified in 

the previous step. Though data collection and analysis were integrated in the process, and the 

consensus was reached as the participants co-analyse the data collected during the discussions, 

the second round of voting and ranking could not happen during the NG meeting due to time 
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constraints. With the consent of the participants, the researcher was tasked to compile the 

EPAs’ descriptors and send them to the group for ranking and voting (phase 2). 

3.6.2.2 Phase 2: 

The following steps, along with their allocated timeframes, were conducted via email. 

1. Round robin voting and ranking (1 week) 

This phase was conducted (and this is the modification) after the NGT meeting where 

participants ranked and voted for the EPAs via email (Appendix E). The EPAs were reviewed 

and finalized through a round-robin process in the final ranking step to reach consensus  

2. Clarification of comments (2 days) 

After each participant submitted their ranking, the researcher collated the participants’ 

responses and analysed them to determine the EPA descriptors which included the appropriate 

title, specifications (professional activities included in the EPA), and limitations (serving as 

inclusion and exclusion criteria for the literature review).  

3. Checking of final product (3 days) 

A final round robin was used to circulate the EPAs among the NG participants to check for 

correctness and completeness of the final product.  

3.7 Data Analysis 

For this study, the audio recording of the nominal group meeting, which was recorded with the 

participants' consent was transcribed verbatim into a written text and ensured the anonymity of 

each participant. The transcription notes of the meeting were reviewed by the facilitator and 

shared with the NG participants for validation. It assisted the facilitator in this scenario, to 

organize the participants’ input in groups and rank the competency domains and EPAs for the 

consensus list. The transcripts were used to identify specific inputs to support the decisions that 

were made during the NG meeting (89, 92).  

The data analysis was done based on the different phases of the study. In phase 1, the focus 

was on discussing the three most relevant competency areas for chemical pathologists. These 

discussions helped guide phase 2, where related EPAs were developed. 

The key concept's themes (skills and activities) for each selected competency domains, were 

identified and presented, using content analysis. Content analysis is a research tool used to 

identify the occurrence, significance, and correlations of specific words, themes, or concepts 
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in each set of qualitative data (96, 97). As a research method, content analysis is a systematic and 

objective means of describing and quantifying phenomena (98). This study employed a 

summative content analysis approach with a deductive component, focusing on identifying and 

quantifying key terms and content elements, followed by interpretation of their contextual 

meaning (99). A concept-driven framework, informed by existing models such as competency 

domains and entrustable professional activities (EPAs), guided the analysis from broad 

theoretical constructs to specific applications in chemical pathology  (98, 100). Data from the 

nominal group meeting were systematically analysed to identify patterns, synthesise input, and 

determine areas of consensus. The frequency of concepts within each theme was quantified to 

assess the prevalence of ideas, consistent with Bradley EJ, Board L, Archer D and Morgans M 

(2022), and key findings were presented in both numerical summaries and narrative 

descriptions (101).  

Figure 3.3 below displays all the steps involved in the data analysis for this study.

 

                                                                        Figure 3.3: Study analysis steps 

 

3.8 Rigour  

The purpose of applying the four-dimensional criteria of rigour was to assess the robustness of 

this qualitative study. The rigour of the study's findings was bolstered by using Lincoln and 
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Guba's criteria, which emphasize that the trustworthiness of a research study is essential in 

evaluating its worth (102). This process focuses on ensuring that the research question, data 

collection, and analysis are well-documented, establishing trustworthiness in the findings (103, 

104). It emphasizes the importance of being systematic, transparent, and collaborative to ensure 

the credibility and reliability of results. This is especially critical when making decisions or 

reaching consensus regarding the competence and readiness of registrars to perform EPAs in 

the professional context of chemical pathology. Rigour in the nominal group technique for 

EPAs involved clear objectives, a well-organized and transparent process, diverse expert 

participation and thorough documentation. 

The Lincoln and Guba's markers of rigour are credibility, dependability, confirmability and 

transferability. 

3.8.1 Credibility:  

Credibility is an overarching criterion for judging the confidence in the 'truth' of the findings. 

Credible conclusions are credible when accompanied by strong evidence, clear logic, valid 

data, and the ruling out of alternative explanations. A number of techniques can be used for 

establishing credibility such as persistent observation, triangulation, referential adequacy, 

literature control, peer debriefing, prolonged engagement with participants and member-

checking (103). In this study, the facilitator mostly used the last four techniques to establish 

confidence in the process of developing EPAs, comparing the themes that emerged from the 

data with existing research and using the NG meeting as well as the final consensus EPAs list 

forwarded to the NG group participants for validation.  

3.8.2 Dependability:  

Dependability has been labelled by Lincoln and Gulba (1985) as the “the trust in trustworthy” 

(102). It is analogous to the concept of reliability in quantitative research paradigms. In 

qualitative research, it assists the researcher to collect evidence to substantiate the claim that 

findings are consistent and will be similar if the study was repeated. Dependability is 

strengthened through standard qualitative techniques (such as audit trails, detailed 

documentation, and triangulation) (105). In this study, dependability is supported by the 

structured process that was used (step by step NGT format), the clear documentation and 

auto-recording and the consensus confirmation during the NG meeting and round robin 

emails amongst participants from different academic centres. Consensus was reached through 
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the Nominal Group Technique (NGT) and confirmed via follow-up communication, 

enhancing the consistency and trustworthiness of the outcomes. 

3.8.3 Confirmability:  

Confirmability refers to the level of objectivity (impartiality) or the extent to which the findings 

of a study are influenced by the participants, rather than being shaped by the researcher's biases, 

motivations, or personal interests (106). In this study, the researcher had minimal influence on 

the NG participants by acting only as a facilitator to guide the process, with the support of the 

supervisors. This ensured that the discussions remained focused, that all viewpoints were 

considered, and no single individual dominated the conversation. This approach helped uphold 

the quality and fairness of the discussion, leading to more reliable results. The accuracy of the 

research findings was confirmed by round robins for different stages of the study, namely the 

identification of competency domains and the development of EPAs (peer review of evidence 

of consensus reached by NGT). 

3.8.4 Transferability:  

Transferability alludes to the evidence that justifies applying study findings to different 

contexts, such as other participants, groups, or situations. This is similar to the concept of 

external validity in quantitative research. Transferability is strengthened by providing rich, 

detailed descriptions (known as "thick" descriptions), which offer contextual information that 

allows readers to evaluate how well the findings might apply (“fit”) to other settings or make 

comparisons across different cases or analytical units (106, 107).  

The NG group’s decisions reflected the reality of the chemical pathology professional practice. 

For this study, this means ensuring that the EPAs being developed are authentic and align with 

the competencies required in real-world settings. This also involves checking for consistency 

in how the EPAs could be developed and assessed across different institutions (academic and 

private) in South Africa. 

3.9 Ethical considerations  

Ethical clearance to conduct this study was granted by the University of the Witwatersrand 

Faculty of Health Sciences Human Research Ethics Committee (Medical). 

Based on Emanuel EJ, Wendler D and Grady C’s framework (2008), the following ethical 

considerations were included in this study (108). 
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• Collaborative partnership, to ensure the research was conducted in collaboration with 

the stakeholders, to respect local contexts and share responsibilities 

• Social value, reflecting the potential to contribute positively to society and addressing 

important health needs to benefit the community involved.  

• Scientific validity, for the study to be designed and conducted using sound scientific 

methods to ensure that the findings are credible and applicable. 

• Fair participant selection, without discrimination or exploitation, ensuring equitable 

access to the benefits of the research. 

• Favourable risk-benefit–benefit ratio, with the potential benefits of the research 

outweighing any risks to participants, ensuring their safety and well-being throughout 

the study. 

• Independent ethics review, where the research protocol was reviewed by an 

independent ethics committee to ensure compliance with ethical standards and protect 

participants rights (Ethics reference number M24022 M240621-B-0001 - Appendix A) 

• Informed consent provided to participants to understand the nature of the research, its 

risks, benefits and their right to withdraw at any time without prejudice (Appendix C). 

• Ongoing respect for participants maintained throughout the study, addressing any 

concerns or issues that arise and ensuring their dignity is upheld.  

• Data storage followed ethical practices. The NG meeting recording has been stored in 

a secure location (password protected computer), with restricted access to the 

researcher and supervisors. The recording was coded and transcribed. The 

demographics of all nine participants was anonymised by allocating a number (from 1 

to 9); this information is only available to the researcher and supervisors. The 

transcription notes are kept as records for future reference (see Appendix E).  

3.10 Summary  

This chapter presented the research methodology. The nominal group technique was used to 

explore and gain deeper insight into development of EPAs. The nominal group meeting 

allowed each participant to express their opinions independently and actively participate in the 

decision-making process to identify and develop appropriate competency domains and EPAs 

by reaching a consensus. Rigour was maintained throughout the NG process and data analysis 

to ensure credibility, dependability, confirmability and transferability of the findings.  

The next chapter will discuss the findings. 
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CHAPTER 4. FINDINGS  

4.1 Introduction 

This chapter will discuss the findings of the NG meeting, outlining the decisions made that 

enabled the development of the EPAs. 

4.2 Participant demographics 

All NG participants were expert chemical pathologists. Their roles within their academic 

institutions and at the national level, along with their years of experience in these positions, are 

outlined in Table 4.1 below. A minimum of two years of experience after qualifying as a 

pathologist was required to become a CMSA observer, and five years to become an examiner. 

Table 3.1: Participants demographics 

Participants Role Years of experience 

Participant 1 Lecturer, institutional examiner, 

CMSA examiner and convenor. 

8 years 

Participant 2 Lecturer, institutional and CMSA 

examiner. 

7 years 

Participant 3 Lecturer, institutional examiner, 

CMSA observer. 

5 years 

Participant 4 Lecturer, institutional examiner, 

CMSA observer. 

4 years 

Participant 5 Lecturer, institutional examiner. 3 years 

Participant 6 Lecturer, institutional examiner. 3 years 

Participant 7 Lecturer, institutional examiner. 2 years 

Participant 8 Lecturer, institutional and CMSA 

examiner. 

7 years 

Participant 9 Lecturer, institutional and CMSA 

examiner. 

4 years 

 

4.3 Findings 

The findings will be presented in the two phases starting with the identification of the relevant 

competency domains and then, the development of the EPAs. 
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4.3.1 Phase1 - Competency domains 

During the silent generation of ideas step of the NG meeting, each participant used sticky notes 

to individually list all CanMEDS competency domains, along with any other domains they 

believed were important for training competent chemical pathologists. Each competency 

domain (CD) was recorded on a separate sticky note, with a brief description on the back. For 

the virtual participant who attended via MS Teams, the facilitator logged the ideas as they were 

shared and documented them on sticky notes, alongside the contributions from the other 

participants. The participants were informed that they could create any additional competency 

domain, apart from the CanMEDS ones, that they considered important. 

In the next step, the participants shared theirs CDs, which were read aloud, displayed, and 

organized into groups on the white board by the facilitator. In addition to the CanMEDS’ CDs, 

digital literacy was introduced as a new competency, along with several others. The 

competency domains that were captured on the sticky notes are listed in Table 4.2 below. 

Table 4.2: List of initial competency domains identified and captured on sticky notes by NG participants 

CDs Origin/Type 

Medical / clinical expertise   CanMEDS 

Communication CanMEDS 

Collaboration  CanMEDS 

Leadership CanMEDS 

Professionalism CanMEDS 

Scholarship CanMEDS 

Health advocacy CanMEDS 

Digital literacy New 

Time management     New 

Problem-solving New 

Methodological expertise New 

Analytical thinking New 

Laboratory stewardship New 

Management tasks New 

Critical thinking New 

Multi-tasking New 
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A discussion ensued, and the participants agreed that all the additional ideas, except for digital 

literacy, could be categorized as competencies and skills within the existing CDs, rather than 

being considered separate CDs. 

Subsequently, the relevant themes (descriptions) related to each identified competency domain 

that were noted on the back of the sticky notes were unpacked. A summary of the themes is 

provided below. 

4.3.1.1 Themes Related to Competency Domains 

1. CD 1 - Medical expertise:  

Interpretation and authorization of laboratory results require insight and appropriate knowledge 

of the biochemical basis of diseases, supported by evidence-based understanding and 

familiarity with relevant laboratory methods. This knowledge (theoretical and practical) needs 

to be adequately and safely applied, when providing consultative service to clinicians. The 

biochemical understanding of diseases from the in-training is critical for tests selection and 

guidance of clinicians. The registrars in-training are the connection between the clinical aspect 

and the technical stewardship. Registrars are the interface between clinicians and the lab, 

helping to mitigate the risk of poor diagnostic services while enabling collaboration across 

disciplines, thereby fostering interprofessional collaboration (IPC) for improved patient care. 

To fulfil that role efficiently, the registrar in-training needs to also demonstrate methodological 

expertise, backed with understanding of method validation. Methodological expertise will 

encompass applicable laboratory methods for a requested investigation, cases and queries with 

insight and knowledge about disease. Registrars in training are also involved in teaching, not 

only of their peers and clinicians, but also of the medical technologists, with whom they are 

directly liaising with in the laboratory. 

Participant 9 said: “Having the ability to execute the task, ranging from interpreting the history 

given by patient, to examine and decide on the diagnosis by linking to the interpretation of 

laboratory results in our field (chemical pathology), additional expertise”  

Participant 1 stated: “The key competency is to act as a bridge between clinical medicine and 

the lab. This includes methodological understanding of statistics as well as normal laboratory 

practice and quality”. Participants 2, 4, 6 and 8 supported the notion presented by participant 

1. 
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Participant 4: “To base your knowledge on evidence-based practice” And knowledge would 

incorporate expertise with the different facets, it could be IT expertise, knowledge of 

biochemistry, management knowledge”. Participants 5 and 6 agreed with participant 1 input. 

The group consented that the competency of medical expertise that stood out was “knowledge 

and application of knowledge”, which is inclusive of “interpretation of lab results”, and “safely 

applied knowledge”.  

Figure 4.1 below depicts all the themes and descriptions related to medical expertise that 

participants captured at the back of their sticky notes. One participant had also referred to it as 

“Clinical Expertise”. 

 

                                                                          Figure 4.1: Medical expertise’s themes and descriptions 

 

2. CD 2 - Communication:  

It is essential to be able to relay information and engage effectively with multidisciplinary 

clinical teams, laboratory staff, suppliers, and students through interprofessional 
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communication and collaboration (IPC). Registrars in-training should be skilled 

communicators, to deal with difficult situations while remaining professional. They should also 

be able to present information in scientific forums (verbal or written communication). 

Participant 4: “Communication is also linked to professionalism”.   

In figure 4.2 below, the themes and descriptions related to Communication are displayed. 

 

                                              

Figure 4.2: Communication’s themes and descriptions  

 

3. CD 3 - Collaboration:  

The registrars in-training should actively engage with other professionals to support sound 

medical decision-making, enhance patient care, and contribute to knowledge sharing and 

research across disciplines. 

There was much debate on whether collaboration is a stand-alone CD or if it fits under other 

CDs (such as communication, medical expertise, etc). There was also discussion about 

collaboration as a CD in and of itself or as a skill (across domains).  
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Participant 4: “Ability to work with other pathologists and clinicians (multidisciplinary team) 

to get more knowledge to gain more research output”.  Participants 5, 6 and 7 agreed. 

Participant 7: “Collaboration and communication share some descriptions, making it difficult 

to be retain collaboration as a separate competency domain. It could also fall under many 

other competency domains, but it doesn't necessarily mean that the two are interchangeable”. 

Participants 8 and 9 agreed. 

Participant 1: “If I want to just communicate to the hospital staff/clinicians and display a 

poster, I'm communicating with them, but it doesn't mean I'm working with them”. Participant 

4 agreed. 

“Do you really want you to put it somewhere you need to collaborate, you need to have good 

communication. But it can also stand alone”  

Participant 3 “Is teamwork the same as collaboration?” “You could be part of a committee 

and communicating to work on a common goal, but not necessarily collaborating” 

The group concluded that collaboration could be a stand-alone CD after considering all of the 

arguments and counterarguments by participants. 

Figure 4.3 below shows all the themes and descriptions related to Collaboration.  

 

                                                                Figure 4.3: Themes and descriptions related to Collaboration 
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4. CD 4 - Leadership:  

The registrars in training  should demonstrate leadership and management attributes (guidance, 

taking initiative, decision-making abilities) to make calls on final decisions in the laboratory 

and healthcare community. A good leader should “walk the talk” and display professionalism.  

Participant 9: “A leader and a manager are definitely two independent roles; a leader is more 

like people oriented while a manager is primarily goal oriented. the leader’s focus is mainly 

towards driving the team towards achieving the goal.  

Participant 6: “A leader is someone who is more than a manager, it's someone who inspires, 

takes initiative, guides the team. Leadership is more about decision making initiative, to see 

the direct impact on patient care” 

Participant 4: “It might be difficult to assess leadership as a competency domain, but perhaps 

can we think of execution of management tasks?”  

Figure 4.4 below shows the themes and descriptions that were captured under Leadership. 

 

                                       Figure 4.4: Themes and descriptions related to Leadership 

 

5. CD 5 - Digital literacy:  

This includes information, data and quality management. To be IT savvy with lab results 

analysis and reporting. Digital literacy enables one to navigate, searching for information, 

making a finding the relevant data sources, managing that and putting it together. 
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Participant 6: “It's a power skill. We can say digitalization, data. Yeah, data handling, data 

management”  

Participant 1: “So I like it as a domain simply because it has competencies that a pathologist 

needs to demonstrate, like data analysis for reference change values, delta checks, etc. All 

those for me, fall under IT. It could be considered as a domain because it has competencies 

that we can assess”. Participants 3, 4, 5, 6, 7, 9 concurred. 

Participant 4: “But at the end of the day, you need the digital/IT tools (like Excel) to make an 

interpretation (clinical/laboratory) based on your medical expertise. So, it's also part of your 

day-to-day input/work”. 

Participant 6: “We would be doing a disservice, if we let the registrars qualify without 

acquiring the digital literacy competency” 

Participant 2: “I am not saying it is not important, but can it be a domain on its own?”. 

“If we're going to take it as a competency domain, but it would incorporate IT expertise with 

the different facets.” 

Participant 4: “We can call it digitalization, data handling, data management. Participant 5 

concurred 

In Figure 4.5 below, the themes and descriptions related to Digital literacy are presented. 

                                                               Figure 4.5: Themes and descriptions related to Digital Literacy 
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6. CD 6 - Scholarship:  

Understanding of academic landscape. Evidence based decision-making to critically appraise 

and contribute to current knowledge. To be able to review literature and keep up with recent 

trends. Participant 6 also named it “academic citizenship”. 

Figure 4.6 shows the themes and descriptions related to Scholarship 

 

                                               Figure 4.6: Themes and descriptions related to Scholarship 

 

7. CD 7 – Health advocacy: 

Promoting laboratory stewardship and contributing to medical advancements through 

operational leadership and policy development are essential components of the registrar’s role. 

Chemical pathologists should be able to advise or influence policy change, for better patient’ 

care:  

• Guide test utilisation and enhance cost-efficiency and patient care (by advocating for 

appropriate test ordering and interpretation to minimize overuse or misuse of laboratory 

resources), as well as promote evidence based practices to educate clinicians on the 

clinical value of specific tests 

• Lead or support public health initiatives (newborn screening programs or chronic 

disease monitoring such as diabetes, cardiovascular diseases). Policy development 
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(advocating for regulations); education and awareness for clinicians and patients in 

disease prevention, diagnosis, and management. 

Participant 3: “Most people in the lab don't always realise that, even if they don’t directly face 

patients, your actions impact on their welfare. 

Participant 9: “This CD could fall under leadership but can be kept separate as it is an 

application of, and interfacing of medical care to check the contribution to patient care”.       

The themes and descriptions related to Health advocacy are captured in Figure 4.7. 

 

                         Figure 4.7: Themes and descriptions related to health advocacy 

 

8. CD 8 - Professionalism:  

Maintaining a professional demeanour and conduct in all work-related situations fosters 

collaboration, effective communication, a spirit of scholarship, and strong leadership. This CD 

can be integrated in many other CDs mentioned above. 

In Figure 4.8 below, the themes and descriptions related to professionalism are captured. 
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                               Figure 4.8. Themes and descriptions related to professionalism 

4.3.1.2 Ranking of Competency Domains 

During the NG meeting, participants were then asked to rank the eight identified CDs by 

assigning a number to each, with 1 being the most relevant and 8 the least relevant. This is 

illustrated in the table below  

(Table 4.3). 

Table 4.3: The rankings of the identified competency domains by each NG participant. 

 CD 1 CD 2 

 

CD 3 

 

CD 4 CD 5 CD6 CD7 CD8 

Participant 1 1 2 4 3 6 - - 5 

Participant 2 1 2 4 3 - 4 6 7 

Participant 3 1 5 - 4 3 2 - - 

Participant 4 1 3 3* 4 2 - - 5 

Participant 5 1 2 5 4 2 - - - 

Participant 6 1 2 - 4 - 6 5 7 

Participant 7 1 3 - 4 2 5 - - 

Participant 8 1 2 2 5 - 3 - 4 

Participant 9 1 2 3 4 5 6 - 7 

CD 1: Medical expertise, CD 2: Communication CD 3: Collaboration; CD 4: Leadership CD 5: Digital literacy; 

CD 6: Scholarship CD 7: Health advocacy; CD 8: Professionalism.  

“- “indicates that the CD was not selected at all at the time of the discussion.  

* Participant 4 perceived CD2 and CD3 as similar and therefore grouped them together, assigning them the same  

    ranking. 
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To identify the top five, the competency domains were ranked from most to least mentioned 

based on the participant rankings in Table 4.4. The ranking was determined by counting the 

CDs that were most frequently highlighted by all nine participants. These include CD 1 

(Medical expertise), CD 2 (Communication), CDs 3 (Collaboration), CD 4 (Leadership) and 5 

(Digital literacy).  The least relevant CDs were 6 (Scholarship), 7 (Health advocacy), and 8 

(Professionalism), which were infrequently selected. The top five CDs by ranking are presented 

in table 4.4. 

Table 4.4 Top five CDs by ranking 

 CD 1:  

Medical 

expertise 

CD 2: 

Communication 

CD 3: 

Collaboration 

 

CD4: 

Leadership 

CD 5: 

Digital 

literacy 

Participant 1 1 2 4 3 6 

Participant 2 1 2 4 3 - 

Participant 3 1 5 - 4 3 

Participant 4 1 3 3 4 2 

Participant 5 1 2 5 4 2 

Participant 6 1 2 - 4 - 

Participant 7 1 3 - 4 2 

Participant 8 1 2 2 5 - 

Participant 9 1 2 3 4 5 

Overall 

ranking 

1 2 5 3 4 

“- “indicates that at the time of the discussion, the CD was not selected at all. 

Initially, a debate ensued around which CDs in the top five are more important than others, 

which lead to the group deciding on the top five CDs that should be voted on again to identify 

the top three, as not all participants had ranked the CDs the same as the top 5.  

Once the top five CDs were identified, another round of voting took place, to identify the top 

three CDs. A second round of voting was necessitated by the distribution of how the 

participants ranked the CDs. Once the voting took place, the top three CDs were identified 

where all participants placed medical expertise as their number one CD. Eight (8) participants 

had communication in the number two slot and seven participants identified digital literacy as 

their third CD. All results were captured on a new table by reading aloud the selections that 

each participant had made on new sticky notes.  

A strong discussion was carried over the role of digital literacy in chemical pathology and its 

place as the third CD, but eventually consensus was reached and all nine participants agreed 

on the top three competency domains in the following order: 1) medical expertise, 2) 

communication and 3) digital literacy. The results are depicted in Table 4.5. 
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Participant 2: “Digital literacy is important, but is it really a competency domain or a skill? 

Participant 8:” Digital literacy cannot be clumped with medical expertise CD. It needs to be 

strongly built in our curriculum and assessed 

Table 4.5: Ranking of the top three competency domains (CDs) (1–3) based on participants' choices. 

 CD 1 

Medical expertise 

CD 2 

Communication  

CD 3 

Digital literacy 

    

Participant 1 1 2 3 

Participant 2 1 2 - 

Participant 3 1 2 3 

Participant 4 1 2 3 

Participant 5 1 2 3 

Participant 6 1 2 3 

Participant 7 1 2 3 

Participant 8 1 2 3 

Participant 9 1 - - 

Overall ranking 1 2 3 

“- “indicates that at the time of the discussion, the CD was not selected in the top three ranking.  

 

4.3.1.3 Competency Domain, Skills and Activities 

The next task was to list the key competency themes, skills and activities connected to each of 

the three selected competency domains, which were going to result in the development of the 

associated EPAs as well as their descriptors (title, specifications and limitations) through the 

NG’ consensus.  This task also clarified the choices of CD and segregated them from 

competencies and skills.  

The key competency themes, skills and activities for each EPA were listed for each CD under 

Figures 4.9, 4.10 and 4.11 respectively. 
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Figure 4.9: Key competency themes, skills and activities for medical expertise 
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Figure 4.10: Key competency themes, skills and activities for communication 

 

 

Figure 4.11: Key competency themes, skills and activities for digital literacy 
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4.3.2 Phase 2 - Development of the EPAs and their descriptors 

Once the top three CDs were identified, the NG meeting concluded with the development of 

EPAs connected to the competency domains. The NG participants pinpointed the essential 

activities that reflect the daily practice of a chemical pathologist. The most relevant tasks 

performed or expected of registrars were aligned with the competency domains established 

earlier in the meeting. Through consensus, the participants listed six key EPAs associated to 

the three identified CDs (shown in Figure 4.12). 

Due to time constraints, the facilitator (researcher) compiled a high-level summary of the other 

characteristics related to the six EPAs, aside from their titles. This concise summary 

emphasizing the key points, was developed to accurately reflect the perspectives of the NG 

participants. The summary was subsequently distributed to all participants via email for review 

and verification, utilizing a round-robin process to ensure the accuracy and integrity of the 

content (see Appendix E). 

 

 

                   Figure 4.12: EPAs-associated competency domains developed by NG consensus 
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4.3.2.1 Characteristics of EPAs 

Table 4.6 below presents the characteristics of the six EPAs, including their title, specifications, 

limitations, and the extent of their alignment with the selected competency domains to which 

they are connected. The EPAs’ degree of alignment to the associated competency domain is 

represented by XX (strongly connected) or X (connected). It is also important to note than one 

EPA can be connected to multiple competency domains. 
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Table 4.6: EPAs’ characteristics (title, specifications, limitations, and the extent of alignment to selected competency domains) 

Title Specifications Limitations Associated domains of 

competency  

Interpreting and authorizing 

laboratory results 

(EPA 1) 

Knowledge and application of 

knowledge, critical thinking, being the 

interface between clinician and lab for 

diagnostic services (clinical correlation). 

Guidance in tests selection with patient-

centred communication. Identifying 

critical values, critical review of 

automated interpretations: addition of 

appropriate comments. Clinical 

reasoning, decision-making, 

accountability with evidence based 

practice. Delta check of results. 

Teaching and mentoring. 

Professionalism. Participation in quality 

assurance to ensure the accuracy, 

reliability, and reproducibility of results 

Technical (variability in test 

performance, reference ranges 

(when change in demographics 

or test has been referred). 

Complexity of results. 

Communication challenges 

(ambiguity/variability) in 

reporting, consistency in 

terminology, overreliance on 

numbers); technological 

dependence (overreliance on 

automation, system errors) 

 

Medical expertise XX 

 

 

Communication XX 

 

 

 

Digital literacy XX 
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Communicating critical 

results  

(EPA 2) 

With clarity and precision to the right 

recipient, in a structured format 

normal/critical lab result (therapeutic 

drug monitoring (TDM), paediatric 

bilirubin). Technological proficiency 

(management of alerts). 

Record and audit trail of the 

communication process to ensure 

accountability. Understanding how 

information technology (IT) is utilized to 

produce lab results and digital tools for 

communication.  

Documentation. Errors (wrong 

patient, transcription error). 

Unavailability of intended 

recipient. Variability in 

protocols. Poor turnaround time 

(TAT) resulting in delay on 

reporting critical results. 

Poor knowledge of laboratory 

information management system 

(LIMS) 

Medical expertise X 

 

Communication XX 

 

 

Digital literacy XX 

Monitoring quality control 

(QC) 

(EPA 3) 

Using digital tools to monitor and 

analyse quality control (QC) data in the 

laboratory, including setting up alerts for 

QC breaches and generating QC reports. 

Applying digital tools to analyze QC 

trends over time, identifying patterns, 

and making recommendations for 

process improvements. 

Narrow focus leading to missing 

clinical decision-making. 

Variability in QC procedures. 

Complexity of QC systems 

requiring good knowledge of 

statistics. Variability in QC 

procedures and application. 

Medical expertise X 

 

Communication X 

 

Digital literacy XX 
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Navigating the LIS  

(EPA 4) 

Using the laboratory information system 

LIS to manage patient data, test results, 

and workflows. This includes entering 

data, retrieving information, and 

ensuring data integrity within the 

system. To understand the LIS -

equipment interface (middleware).  

Knowledge of reference range values  

Performance and scalability. 

Security and access control: 

technical support and downtime/ 

Limited IT knowledge and skills  

Medical expertise XX 

 

Communication XX 

 

Digital literacy XX 

Implementing quality 

management 

(EPA 5) 

Understanding the quality management 

system frameworks relevant to chemical 

pathology, such as the international 

organization for standardization 15189 

(ISO 15189). Establishing QC protocols, 

standard operating procedures (SOPs) 

and monitor QC and analyse data in the 

laboratory using digital tools and 

including setting up alerts for QC 

breaches and generating QC reports. 

Participation in external quality 

assurance (EQA) programs – know how 

to interpret EQA and troubleshoot 

issues. 

Analyse QC trends over time, 

identifying patterns, and making 

recommendations for process 

improvements. assess equipment 

performance, precision, uncertainty of 

measurement (UOM), lot to lot 

Balancing quality with 

operational efficiency. 

Operational disruptions. 

Commitment to continuous 

learning and adaptation. 

Interdisciplinary and 

interdepartmental coordination 

(clinical, technical, and 

administrative teams). 

Sustaining improvements in the 

face of changing personnel, 

resource constraints, or evolving 

technology. Lack of consensus 

on QC management across 

different sites that registrars 

rotate in. 

 

 

Medical expertise XX 

 

 

Communication X 

 

 

 

Digital literacy XX 
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verification, validation checks, method 

verification and comparison, 

performance. Appropriate  

troubleshooting when necessary. Ability 

to lead and inspire a culture of quality 

within the laboratory, including 

promoting best practices, encouraging 

staff engagement, and driving 

continuous improvement. 

 

 

Extracting, analysing and 

reporting data  

 

(EPA 6) 

Ability to extract relevant laboratory 

data from middleware, instruments for 

further analysis by selecting appropriate 

datasets, ensuring data quality, and 

exporting data and generating reports 

using software tool (Excel). 

Performing basic statistical analyses. 

Ability to translate the data into a report 

Interpretation of patterns for qualitative 

and quantitative results to structure a 

report. Presentation of report findings in 

scientific forums 

Data storage and retrieval, 

especially if very large data 

volume. Skill gaps can lead to 

errors, misinterpretation and 

incorrect clinical decisions. 

Limited access to resources 

(budgetary, time constraints). 

Difficulty in integrating different 

data sources or systems (e.g., 

LIS) can lead to fragmented data 

and hinder comprehensive 

analysis. 

Reporting writing style may not 

be standardized. Security and 

access control. 

Inadequate exposure to research. 

 

Medical expertise XX 

 

 

Communication XX 

 

 

Digital literacy XX 

Degree of connection between EPAs and associated competency domains: XX=strongly connected; X= connected 
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4.3.2.2 Ranking of EPAs  

Each NG participant was asked to rank the six EPAs above in order of relevance as part of a 

round robin process that was accomplished via email. Additionally, by signing off on the 

"Summary of the NGT meeting-final" document (Appendix F), the participants attested to the 

accuracy of the EPA characteristics. 

The EPAs were ranked using numerical values (scores) based on the frequency with which 

each EPA was selected (see Table 4.7):  

- For each first place selected, a numerical value (score) of 6 was assigned to the EPA 

- For a selection in second place, a numerical value (score) of 5 was assigned to the EPA 

- For a selection in third place, a numerical value (score) of 4 was assigned to the EPA 

- For a selection in fourth place, a numerical value (score) of 3 was assigned to the EPA 

- For a selection in fifth place, a numerical value (score) of 2 was assigned to the EPA 

- For a selection in sixth place, a numerical value (score) of 1was assigned to the EPA 

 

In the next step, the placement assigned to each EPA by the participants, along with the 

corresponding score in italics within brackets, is shown in Table 4.7 below. A ranking of 1 

indicates the highest EPA selection, while the lowest score of 1 represents the least selected 

EPA. 
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Table 4.7: Rankings and scores () for the top six EPAs from participants’ selection 

 

EPA 1: Interpreting and authorizing laboratory results; EPA 2: Communicating critical results; EPA 3: Monitoring 

quality control; EPA 4: Navigating the LIS; EPA 5: Implementing quality management; EPA 6: Extracting, 

analysing and reporting data 

 

The resultant ranking from table 4.7 was as follows:  

- EPA 1 in position 1 

- EPAs 3 and 5, were tied in position 2 

- EPA 2 in position 4 

- EPA 6 in position 5 

- EPA 4 in position 6 

 

 

 

 

 EPA1 EPA2  EPA3  EPA4  

 

EPA5  EPA6  

Participant 1 1 (6) 3 (4) 

 

2 (5) 5 (2) 4 (3) 6 (1) 

Participant 2 

 

1 (6) 4 (3) 2 (5) 5 (2) 3 (4) 

 

6 (1) 

Participant 3 

 

1 (6) 3 (4) 

 

2 (5) 6 (1) 5 (2) 4 (3) 

Participant 4 

 

1 (6) 4 (3) 3 (4) 

 

6 (1) 

 

2 (5) 

 

5 (2) 

Participant 5 

 

2 (5) 

  

5 (2) 6 (1) 4 (3) 1 (6) 3 (4) 

 

Participant 6 

 

1 (6) 2 (5) 3 (4) 

 

6 (1) 4 (3) 5 (2) 

Participant 7 1 (6) 4 (3) 

 

2 (5) 

 

6 (1) 3 (4) 

 

5 (2) 

Participant 8 

 

3 (4) 

 

6 (1) 

 

2 (5) 

 

4 (3) 

 

1 (6) 

 

5 (2) 

Participant 9 

 

6 (1) 5 (2) 4 (3) 2 (5) 3 (4) 

 

1 (6) 

Total 17 (46) 36 (27) 26 (37) 44 (19) 26 (37) 40 (23) 
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The NG group conceded on the following top three EPAs as shown below in Figure 4.13. 

 

                                                                   Figure 4.13: Final top three EPAs by consensus. 

 

After reaching a consensus on the top three EPAs, the researcher prepared descriptors for each 

EPA, as shown in Tables 4.8, 4.9, and 4.10. A brief discussion for each was included, and these 

were then shared with all participants for feedback on the final product
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Table 4.8: Descriptors of the first EPA 

Title Specifications Limitations Associated domains of 

competency  

Interpreting and 

authorizing 

laboratory results 

 

Knowledge and application of knowledge, 

critical thinking, being the interface between 

clinician and lab for diagnostic services 

(clinical correlation). Guidance in tests 

selection with patient-centred 

communication. Identifying critical values, 

critical review of automated interpretations: 

addition of appropriate comments. Clinical 

reasoning, decision-making, accountability 

with evidence-based practice. Delta check of 

results. Teaching and mentoring. 

Professionalism. Participation in quality 

assurance to ensure the accuracy, reliability, 

and reproducibility of results. 

Technical variability in test 

performance, Reference ranges 

(when change in demographics or 

test has been referred). Complexity 

of results. Communication 

challenges (ambiguity/variability) in 

reporting, consistency in 

terminology, overreliance on 

numbers); technological dependence 

(overreliance on automation, system 

errors) 

 

Medical expertise XX 

 

 

 

 

Communication XX 

 

 

 

 

Digital literacy XX 

 

The specifications of this EPA focus on combining technical expertise, clinical knowledge and judgment, communication, and professionalism 

in the interpretation and authorization of lab results. The limitations underscore the importance of careful human oversight, effective 

communication, and an awareness of the limitations of both technology and test results in clinical decision-making. This EPA is closely linked to 

all three competency domains discussed in this study: medical expertise, communication, and digital literacy, aimed at enhancing the learner’s 

competence in real-world applications. 
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Table 4.9: Descriptors of the second EPA 

Title Specifications Limitations Associated domains of 

competency  

Monitoring quality 

control  

 

Using digital tools to monitor and analyze 

quality control (QC) data in the 

laboratory, including setting up alerts for 

QC breaches and generating QC reports. 

Applying digital tools to analyze QC 

trends over time, identifying patterns, and 

making recommendations for process 

improvements. 

Narrow focus leading to missing 

clinical decision-making. 

Variability in QC procedures. 

Complexity of QC systems 

requiring good knowledge of 

statistics. Variability in QC 

procedures and application. 

 

Medical expertise X 

 

 

Communication X 

 

 

Digital literacy XX 

 

The specifications for the EPA “Monitoring quality control” emphasize the importance of integrating technology for efficient monitoring of both 

internal and external quality control, continual quality improvement, and maintaining high standards in laboratory performance. Its limitations 

highlight the need for thorough training, standardization, and a holistic approach to both QC monitoring and clinical decision-making. Digital 

literacy is crucial for this EPA as it requires handling high volume of data and statistics, but it also requires medical expertise and good 

communication skills. 
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Table 4.10: Descriptors of the third EPA 

Title Specifications Limitations Associated domains 

of competency  

Implementing 

quality 

management 

 

Understanding the quality management system frameworks 

relevant to chemical pathology, such as the ISO 15189.  

Establishing QC protocols and SOPs, monitoring QC, and 

analyzing data in the laboratory using digital tools, 

including setting up alerts for QC breaches and generating 

QC reports. Participation in EQA programs – know how to 

interpret EQA and troubleshoot issues. 

Analyse QC trends over time, identifying patterns, and 

making recommendations for process improvements. 

assess equipment performance, precision, UOM, lot to lot 

verification, validation checks, method verification and 

comparison, performance. Appropriate   

troubleshooting when necessary. Ability to lead and inspire 

a culture of quality within the laboratory, including 

promoting best practices, encouraging staff engagement, 

and driving continuous improvement. 

Balancing quality with 

operational efficiency. 

Operational disruptions. 

commitment to continuous 

learning and adaptation. 

Interdisciplinary and 

interdepartmental coordination 

(clinical, technical, and 

administrative teams). 

Sustaining improvements in the 

face of changing personnel, 

resource constraints, or evolving 

technology. Lack of consensus 

on QC management across 

different sites that registrars 

rotate in. 

 

 

Medical expertise XX 

 

 

 

 

Communication X 

 

 

 

 

Digital literacy XX 

 

This EPA highlights the need for technical expertise, strong communication, and leadership skills to implement effective quality management 

systems in laboratories. It emphasizes a comprehensive quality system across all processes and levels, balancing quality with efficiency, managing 

disruptions, fostering continuous learning, and minimizing inconsistencies. Overcoming challenges requires ongoing training, standardized 

protocols, and collaboration. Strong medical expertise, digital literacy, and effective communication are essential. Early training is crucial to 

quickly achieving the required level of entrustment. 
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4.4 Discussion  

The NG meeting initially identified all CanMEDS competency domains as relevant in chemical 

pathology. In the silent generation of ideas, additional items were listed and suggested as CDs 

by some participants. However, the group decided to only keep the CanMEDS’ and added 

digital literacy as relevant CDs for training chemical pathology registrars.  

In a second round of voting, five competency domains were retained. Through consensus, 

voting, and re-ranking, the participants agreed on narrowing down the domains to the three 

they considered most relevant: medical expertise, communication, and digital literacy. The key 

competency themes, skills, and activities for each of the three domains were outlined before 

developing the associated EPAs. To maintain a focus on three EPAs, the six competency 

domains-related EPAs that were initially created, were ranked using a round robin consensus 

approach and assigned a score. In a similar study, Smith D, Cartwright M, Dyson J and Aitken 

LM (2024), tabulated ranking information and scores (derived from ranking data) to generate 

an aggregate score for each idea voted upon (93). 

The specifications and limitations of the final top three EPAs were outlined, along with the 

competency domains to which they are associated. Tables 4.8, 4.9 and 4.10 illustrate the 

specifications and limitations that were reached through consensus are presented, with the 

exception of additional details which may be included in future research.  

Medical expertise in chemical pathology is central to the effective implementation, feasibility, 

and relevance of CBME. Experts play a vital role in developing EPAs, supervising and 

mentoring registrars, designing the curriculum, and ensuring that training aligns with local and 

global healthcare standards. Their contributions ensure that registrars develop the necessary 

competencies to become independent, responsible, and effective professionals, directly 

impacting the quality of patient care and the integrity of laboratory diagnostic services. 

Likewise, communication also plays a vital role in the successful implementation of CBME in 

chemical pathology. Communication supports the clear transmission of expectations and 

feedback, enables collaborative learning, and ensures that registrars can effectively interact 

with the multidisciplinary healthcare team. Communication skills, including the ability to 

explain complex laboratory findings, interact with patients and clinicians, and engage in 

professional teamwork, are crucial for registrars to become competent chemical pathologists. 

By emphasizing communication within CBME, registrars are better prepared for real-world 
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practice, where effective communication can directly impact patient care and the overall 

efficiency of the healthcare system. 

Digital literacy enhances the relevance of training by ensuring registrars are proficient in the 

digital tools and technologies that are essential in modern laboratory practices. Digital literacy 

extends beyond basic technology use; it includes technical skills, information literacy, and the 

ability to effectively use digital tools for communication, collaboration, and sharing 

information. It contributes to the overall competency development of registrars, ensuring that 

they are well-equipped to handle data, use digital tools for collaboration, and maintain ethical 

standards in the digital age. By fostering these skills, digital literacy supports registrars’ 

ongoing professional development and prepares them for a technology-driven future in 

healthcare. Chemical pathologists need to be adept at operating various digital devices, using 

software applications, accessing online resources, but also use digital literacy for application 

of statistical data for scientific analysis of laboratory results, all while maintaining ethical 

standards of digital citizenship. As the increasing need for computational literacy continues to 

grow, understanding and managing large-scale data with a broader focus on the capacity to 

interpret and handle data on a large scale becomes essential (109). 

The best practice for developing EPAs related to competency domains in chemical pathology 

includes several key steps to effectively assess and promote professional development. These 

steps involve aligning EPAs with essential competencies while focusing on outcomes, 

providing clear descriptions of each EPA and its level of entrustment, incorporating a variety 

of learning experiences, and ensuring the EPAs are relevant to both educational and workplace 

needs (with contextual relevance).  

The results of this study are consistent with the best practices outlined above and the objectives 

established for this research. With the identification of the three most relevant competency 

domains in phase 1, the associated EPAs were mapped (phase 2) to ensure their integration for 

workplace based and structured learning. The CDs-associated EPAs developed in this study 

highlight tasks that are highly relevant to chemical pathology practice. Mastery of these 

activities may support registrars in demonstrating competencies such as technical proficiency, 

sound clinical decision-making, effective communication within the healthcare team, and 

adherence to high standards of laboratory practice—all of which contribute to effective patient 

care in this specialty. 
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The final three EPAs selected for development in this study closely align with the core activities 

that chemical pathologists engage in daily. Two of these EPAs (implementing quality 

management and monitoring quality control) have "quality" as their central focus, underscoring 

the critical importance of quality in every process, for and by all laboratory stakeholders. These 

two EPAs are especially relevant because poor quality (control and management) can lead to 

diagnostic errors and mismanagement of patient care. By ensuring that laboratory diagnostic 

procedures follow best practices, the CDs-associated EPAs directly influence patient care, 

guaranteeing that the interpretation of results used in clinical decision-making is both accurate 

and trustworthy. The selected tasks and activities, with their specific characteristics, will 

facilitate effective training and timely entrustment within the context of chemical pathology in 

South Africa. This will align with the CMSA's ongoing initiative to implement discipline-

specific EPAs for WBA. 

4.5 Summary 

The final three EPAs were confirmed through a round-robin consensus by the NG participants, 

to include "Interpreting and authorizing laboratory results," "Monitoring quality control," and 

"Implementing quality management." The last two EPAs, focusing on quality, received 

identical ranking scores. Understanding the relationship between biochemical abnormalities 

and disease conditions, as well as effectively communicating these findings, is a vital skill for 

ensuring appropriate patient management. Additionally, maintaining high standards of 

accuracy, reliability, and precision through quality control processes is key to ensuring the 

validity of diagnostic results.  

Competencies in interpreting results, monitoring quality control, and ensuring comprehensive 

quality management are crucial for chemical pathology registrars to uphold the integrity of 

laboratory results. Registrars who demonstrate proficiency in these areas will be seen as 

reliable and responsible, making them entrusted members of the healthcare team. Their role in 

ensuring diagnostic procedures align with best practices directly influences clinical decision-

making and patient care. Supervisors can support registrars by gradually introducing them to 

the practical application of laboratory practices. 

The next chapter will provide a summary of the main findings, recommendations, strengths, 

limitations and conclusion of the study.  
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CHAPTER 5: SUMMARY OF THE MAIN 

FINDINGS, RECOMMENDATIONS, LIMITATIONS 

AND CONCLUSIONS. 

 

5.1 Introduction 

In this final chapter, an overview of the key findings from the research will be presented, 

alongside a discussion of the implications for practice.  

Furthermore, recommendations based on these findings will be provided, offering suggestions 

for future action, improvements, or areas for further research. A critical examination of the 

strengths and limitations encountered throughout the study will also be discussed, 

acknowledging the constraints that may have influenced the results or the scope of the research. 

5.2 Summary of main findings 

This research used the NGT to address the research questions and achieve the study's 

objectives. By engaging chemical pathology experts, the study identified key competency 

domains and associated EPAs. A productive three-and-a-half-hour meeting resulted in 

consensus on three critical competency domains: medical expertise, communication, and 

digital literacy. These domains reflect the specialized knowledge and skills required in 

chemical pathology, particularly within South Africa's unique healthcare context, which 

includes resource constraints and diverse patient populations.  

The NGT process led to the development of three EPAs focused on specific tasks that learners 

can perform to demonstrate competency in chemical pathology: interpreting and authorizing 

laboratory results, monitoring quality control, and implementing quality management. These 

EPAs are tailored to address the specific needs of South Africa's healthcare environment. 

Notably, the study introduced digital literacy as a new competency domain, which is not part 

of the CanMEDS framework and has not been previously recognized in chemical pathology. 

This emerging domain is crucial for fostering essential 21st-century skills, promoting critical 

thinking, and encouraging lifelong learning. 

The consensus among the NG group highlighted the top three EPAs, with monitoring quality 

control, and implementing quality management ranking equally. This emphasizes the critical 

role of quality throughout all stages of laboratory testing to enhance patient care. The study's 
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outcomes provide a framework for competency development in chemical pathology that is both 

relevant and responsive to the unique challenges faced by healthcare professionals in South 

Africa. 

5.3 Recommendations 

The EPAs developed in this study can serve as a roadmap in the enactment of CBME in the 

training of competent chemical pathologists in South Africa, to ensure that training programs 

are comprehensive, relevant, and focused on the skills most needed in practice. As an initial 

step, five EPAs were developed and defined in this study to reflect critical tasks within 

chemical pathology. Due to time limitations, three were selected for further refinement and 

piloting, based on their relevance, feasibility, and alignment with key competency domains. To 

ensure completeness, a full description should be provided for the newly developed EPA. This 

shall include over and above the title, specifications, and limitations; and associated 

competency domains, the required knowledge, skills, attitudes, and experiences; resources for 

assessing progress and supporting summative entrustment; the expected level of 

entrustment/supervision at each stage of training; risks associated with failure; and the time 

period for expiration if not practiced. These EPAs will serve as foundational components in 

shaping a competency-based training approach. With key competency domains for chemical 

pathology training identified, the next phase will involve expanding this framework into a 

comprehensive set of EPAs that covers the entire curriculum and addresses all relevant domains 

of professional practice. 

Furthermore, with the support of technology, EPA-based portfolios should be developed, 

offering the potential to become dynamic repositories that accurately capture the real 

competencies of in-training chemical pathologists. This development could extend the concept 

of CBME into the domain of competency-based medical practice. 

The findings of this research will be shared with the broader community of pathologists in the 

country, to include all thirty-nine pathologists from the academic institutions as well as those 

in the private sector. This will test and validate the research’s findings and allow for review, 

critique and follow-up analysis, as well as a needs analysis amongst all stakeholders, including 

registrars regarding what should be included in the chemical pathology curriculum. All 

stakeholders could participate in a national task force of EPAs "champions", to gather a wider 

range of opinions and inputs. 
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5.4 Limitations 

• Population and logistics 

o The uneven contributions among academic centres within Gauteng for the NG 

meeting led to Wits having a significantly higher number of participants. This 

imbalance could be perceived as a bias that influenced the outcome, as well as the 

selection of CDs and EPAs. 

o A last-minute request to accommodate one of the participants to attend the NG 

meeting virtually, complicated the meaningful participation. 

• Limited number of EPAs developed   

o    This study produced a small set of EPAs, rather than offering a comprehensive list,  

      which may limit their immediate application within a comprehensive curriculum or 

      assessment design. 

• Time constraint 

o        The NGT process could not be completed in person due to time constraints and  

         instead, had to be completed through correspondence.  

• Other factors 

o The features of the EPAs developed in this study still need to be tested to verify 

their effectiveness and applicability. 

 

5.5 Strengths/Significance  

• Individuality of the study 

The uniqueness of the study lies in its focus on the specialty-specific development of EPAs. It 

emphasizes creating professional practice units that are not only practical and certifiable but 

also align with a shared vision within the specialty of chemical pathology. This approach 

ensures that the EPAs are relevant, trusted, and capable of being recognized as credentials. 

• Participants preparation and levels of expertise  

The early distribution of the “Research study general information” document (Appendix B) to 

the NG participants, which outlined the purpose and planned implementation of the EPAs, 

helped them to be better prepared for the NG meeting. This also ensured a unified vision and 

promoted a shared understanding of the EPAs, ultimately improving team performance. The 
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diverse levels of expertise among the participants contributed to the development of the EPAs, 

as all pathologists were able to share personal training experiences. 

• The EPA development process described in this research can be replicated by educators 

across various disciplines who wish to create discipline-specific EPAs. 

• Identification of novel competency domain (CD) 

The study identified a unique CD associated with EPAs - digital literacy, which plays a crucial 

role in the daily activities of chemical pathologists, particularly in decision-making processes 

that contribute to patient care. Digital literacy should be considered a universal, 

transdisciplinary CD, as it is highly relevant to 21st-century skills in healthcare. 

5.6 Conclusion  

In conclusion, this research presents an effective approach to developing EPAs in the training 

of chemical pathology registrars in South Africa. Using the NGT, experts reached a consensus 

on key competency domains, which served as the foundation for the EPAs. This work advances 

medical education by integrating these EPAs into training to ensure professionals are equipped 

for high-quality patient care. A new competency domain, digital literacy, emerged from the 

study. 

The study sets the stage for developing additional EPAs to build a comprehensive competency-

based education framework for chemical pathology. The findings are expected to inform both 

academic research and practical applications in the field. 

The next step is to share these EPAs with the broader community of chemical pathologists in 

both public and private sectors, aiming to incorporate them into formal training programs for 

developing competent chemical pathologists. By synthesizing the study's findings, 

recommendations, and limitations, this research provides valuable insights and offers a 

comprehensive overview, highlighting its significance and practical relevance to the academic 

community. 

This chapter concludes by reflecting on the study's key contributions and suggesting potential 

directions for future research in chemical pathology. 
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Appendix B: Research study general information. 

 

Research study title: Developing Entrustable Professional Activities (EPAs) to demonstrate 

competency during the training of chemical pathologists in South Africa. 

By: Dr N Kone 

In preparation for the degree in Masters in Health Sciences Education – Wits University. 

 

Background:  

In recent years, medical education and training have shown a shift towards a competency-based 

medical education (CBME) model (Englander, R and Carraccio, C), which emboldens 

academic institutions to identify appropriate competency domains and assessment practices, 

demonstrate competency in the relevant professions and context, and focus on the student’s 

ability to perform professional tasks in the workplace. These tasks, named entrustable 

professional activities (EPAs), fall under the regular duties of a specific job or specialty. They 

are observable activities and responsibilities that healthcare professionals should be able and 

trusted to perform with increasing independence as they progress in their training. EPAs, as 

units of practice, constitute the description of work that operationally define a profession. They 

represent a job description, not a person description (competencies describe persons). The 

purpose of using EPAs is to operationalize competency-based medical education through a 

stepwise and safe engagement of trainees in clinical practice – linking progressive proficiency 

to progressive autonomy in patient care. EPAs exemplify how learners integrate relevant 

competencies into specific tasks in the healthcare setting. The desired competencies that 

chemical pathologists’ registrars are expected to develop in specific domains, are articulated 

by the Canadian Medical Education Directives for Specialists (CanMEDS) framework and 

include medical expertise, communication and collaboration, leadership, health advocacy, 

scholarship, and professionalism. The CanMEDS framework and aligned to the South African 

college of medicine (CMSA) blueprint. 

At completion of their training, chemical pathology registrars are expected to develop desired 

competencies in specific domains. In light of the shortcomings of the current educational 

paradigm which include fragmented learning and challenges applying the knowledge, skills, 

attitudes and experience correctly, many healthcare institutions around the world have 
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introduced EPAs as a prospective framework for the application and evaluation of WBA, 

translating competencies into professional practice. However, in South Africa, EPAs’ 

implementation has been slow in clinical disciplines, and absent in pathology disciplines. The 

need to identify the professional activities (EPAs) that are linked to expected competencies in 

chemical pathology, is evident. 

Aim:  

This research aims to identify and develop a peer-reviewed list of key EPAs with their 

appropriate titles, relevant description of specifications and limitations, as well as competency 

domains, related to the core competencies that chemical pathology registrars must perform 

independently, to be granted the title of specialists in chemical pathology. 

Objectives: 

- To identify the key EPAs that will be linked to specific chemical pathology 

competencies, in the training of competent chemical pathology specialists. 

- To develop characteristics for each EPA, namely an appropriate title, the specifications 

and limitations’ descriptions, as well as the competency domains, by a group of chemical 

pathology experts, through consensus. 

Significance of this research 

Developing EPAs that are connected to chemical pathologists’ competencies will:  

- provide registrars with structured learning towards progressive competency. 

- build registrars’ competency to ensure quality laboratory results, improve clinical 

practice and patient’ care. 

- initiate the EPAs standardization process across chemical pathology institutions in 

South Africa. 

Features of an EPA: 

• Has a clearly defined beginning and end 

• Independently executable to achieve a defined clinical/professional outcome. 

• Is specific and focused. 

• Observable in process and measurable in outcome 
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• Clearly distinguished from other EPAs in the framework 

• Reflects work that is essential and important to the profession. 

• Leads to recognized output or outcome of labour. 

• Is restricted to qualified personnel. 

• Requires application of knowledge, skills, and/or attitudes acquired through training. 

• Involves application and integration of multiple domains of competence. 

• Describes a task, not qualities or competencies of a learner and avoids adjectives (or 

adverbs) that refer to proficiency. 

Components (characteristics) of a fully described EPA: 

- Title 

- Description (specifications and limitations) 

- Most relevant domains of competency 

- Potential risks in case of failure 

- Required skills, knowledge, attitudes and experiences. 

- Information source to assess progress and support summative entrustment. 

- Entrustment /supervision expected at level /stage of training. 

- Expiration date (if not practiced) 

Example of an EPA competency matrix (surgery). 
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Appendix C: Participant information and consent – Nominal Group. 

 

Research study title: Developing Entrustable Professional Activities (EPAs) to 

demonstrate competency during the training of chemical pathologists in South Africa. 

 

Good day, my name is Ngalulawa Kone. I am a post-graduate student at the University of 

Witwatersrand. I am conducting my master’s in health sciences education and would like you 

to participate in this study. 

What this study is about: 

To develop three (3) entrustable professional activities (EPAs) and their related 

characteristics that are associated to competencies that South African chemical pathology 

registars perform independently, to be deemed competent. 

Why are you invited to participate in this study: 

As an expert, educator and assessor in training chemical pathology registrars, I would like to 

partake in a structured face-to-face meeting on a date that will be communicated to you by 

telephone and/or email in the near future, with other chemical pathologists from academic 

institutions in Gauteng. The details of the task required will be explained at the meeting 

which will last up to 4h, with a final goal of developing a list of three EPAs for which 

characteristics such as title, specifications and limitations, and competency domains will be 

described. 

What it will mean of you participate in the study 

Your participation and feedback will allow to confirm the EPAs that can be linked to 

competency and support competency based medical education (CBME) in training chemical 

pathologists. 

What it will mean of you do not participate in the study 

Your participation in this study is entirely voluntary, and you will not be penalized in any 

way if you choose not to participate. However, the chemical pathology competency 

assessment program will be short of your invaluable input. 

Your name will not be recorded, so you cannot be identified, and you are free to withdraw at 

any stage. I am willing to share the results of the study with you, should you want feedback. 

 

Risk if you participate in the study. 

There are none. 

Potential benefits 

Your contribution, as well of other experts will allow the development of EPAs that are 

linked to the expected competencies for chemical pathologists. 
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Confidentiality 

The investigator guarantees the confidential treatment of individual data. Results will be 

presented in aggregated form only.  

All data collected will be securely retained for two (2) years, should a scientific publication 

arises from the study and for five (5) years if there is no publication. 

 

Acknowledgement of content 

Please indicate that you acknowledge the following statements, by ticking all the options, to 

proceed with participation in this study. 

➢ I understand that personal anonymity is 

assured under all circumstances. 

 

➢ I understand that all information in the meeting 

will be treated as confidential. 

 

➢ I understand I am under no obligation to 

respond to any questions. 

 

➢ I confirm that I am willing to partake to the 

meeting and that my participation is voluntary. 

 

 

Contact details should you have any questions about this study: 

Name: Ngalulawa Kone 

Email: ngalula.kone@nhls.ac.za 

Cell number: 082 809 2156 

 

Should you have any complaints about the study, please contact the ethics department of the 

University of the Witwatersrand, HREC (Medical): 

Chairperson: Prof Ruff 

Administrators: Ms Zanele Ndlovu/Mr Rhulani Mkansi on telephone numbers 

011 7172700/2656/1234/1252 

Email: hrec-medical.researchoffice@wits.ac.za 

Name: 

Role: 

Signature: 

Date:  



82 
 

Appendix D: Consent of audio-recording - Nominal Group meeting 

 

 

 

FACU LTY OF 

 

 

CONSENT FORM FOR AUDIO RECORDING OF STUDY PARTICIPATION 

 

Research study title: Developing Entrustable Professional Activities to demonstrate 

competency during the training of Chemical Pathologists in South Africa. 

 

I hereby consent to the audio recording of the nominal group. 

 

I understand that: 

• The recording will be stored in a secure location (a locked cupboard or password 

protected computer) with restricted access to the researcher and the research 

supervisors. 

• The recording will be transcribed and any information that could identify you will 

be removed, 

• The recordings will be erased within either two (2) years of the publication of the 

research findings, or six (6) years, if no publications arise from this research. 

• Anyone wishing to access this information in the future will first have to obtain the 

approval of the Human Research Ethics Committee (Medical) of the University of 

the Witwatersrand, Johannesburg 

 

 

 

Name of Participant:      Date:   

Place:     

Signature or mark   
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Appendix E: Summary of the NGT meeting held on 21st June 

 

Research study title: Developing Entrustable Professional Activities (EPAs) to demonstrate 

competency during the training of chemical pathologists in South Africa. 

 

1. Purpose  

The aim of this research is to use the nominal group technique (NGT) to develop entrustable 

professional activities (EPAs) that will be connected to three distinct chemical pathology 

competency domains in the training of competent chemical pathologists in South Africa. The 

NGT is a qualitative method that integrates views and opinions of expert participants, through 

a face-to-face small group discussion, with the goal of gaining general agreement or 

convergence of opinion (consensus) on a topic of interest that needs to be prioritized (83, 89, 90). 

The NGT places a strong emphasis on enabling all participants to brainstorm, share their 

views and contribute to decision-making (91).  

A nominal group (NG) meeting was organized on the 21st of June 2024, and nine chemical 

pathologists from Gauteng's academic centres as well as the researcher's supervisors attended. 

The invited participants were purposefully selected because of their knowledge, experience 

and involvement in the training of chemical pathology registrars. During the NG meeting, 

participants first expressed their ideas and deliberated on the three competency domains they 

agreed upon as most relevant in the training of chemical pathology registrars, to finally 

develop by consensus, competency-associated EPAs. 

2. Objectives 

- To develop EPAs that are connected to the competency domains selected by the NG. 

- To assign a title and outline the specifications and limitations for each EPA.  

 

3. Process. 

The meeting was held in the seminar room of the chemical pathology department, at Wits 

medical school. Eight chemical pathologists were physically present for the face-to-face 

encounter, while one member participated virtually. The supervisors of the researcher were 

also physically present to assist and facilitate the process. The meeting was recorded on 

Microsoft Teams to enable subsequent transcription. 
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The protocol for conducting the NG in this study was adapted from Potter M, Gordon, S and 

Hamer P, to include 6 steps: preparation, silent generation of ideas, sharing of ideas, group 

discussion, voting and ranking and final group discussion and voting for consensus. 

During the preparation step, the facilitator (researcher) explained to all participants the 

purpose of the meeting's goal and procedures. To guide the group choose the most relevant 

competency domains for training chemical pathology registrars in South Africa, the 

researcher went over the list of CanMEDS competency domains which are, medical 

expertise, communication, collaboration, leadership, health advocacy, scholarship, and 

professionalism. The competency domains provided the framework for the discussion that 

would result in the consensus for producing the EPAS. 

In the next phase (silent generation of ideas), participants were invited to capture all the 

CanMEDS competency domains they considered relevant, using the sticky notes they were 

supplied with. Although they could write as many competencies as they wanted, participants 

were requested to record only one per sticky note. They were also allowed to include any 

other competency domains they thought were pertinent, in addition to the CanMEDS' ones. 

On the back of each sticky note, participants were asked to provide a brief description of the 

competency domains they had chosen.  

Thereafter, all sticky notes were displayed on the whiteboard, so that everyone could see their 

options. 

In the following step (discussion), the participants gathered together to read, share the results 

by grouping and discussing the findings from the sticky notes.  

The pertinent themes (descriptions) related to each competency domain that were captured on 

the back of the sticky notes were as follows:   

a. Medical expertise: Interpretation and authorization of the laboratory results, which 

require insight and appropriate knowledge of biochemical basis of diseases (evidence-

based) and their applicable laboratory methods. This knowledge (theoretical and 

practical) needs to be adequately and safely applied when providing consultative 

service to clinicians. The biochemical understanding of diseases from the in-training 

is critical for tests selection and guidance of clinicians. The registrars in-training are 

the connection between the clinical aspect and the technical stewardship. They are the 

interface between clinician and the lab, which help alleviate the inherent risk of poor 

diagnostic services and, allows for collaboration with other disciplines for better 

patient care. To fulfill that role efficiently, the registrar in-training needs to also 
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demonstrate methodological expertise, backed with understanding of method 

validation. Methodological expertise will encompass applicable laboratory methods 

for a requested investigation, cases and queries with insight and knowledge about 

disease. Registrars in training are also involved in teaching, not only of clinicians, but 

also of the medical technologists, with whom they are liaising directly in the 

laboratory.  

b. Communication: to be able to relay, discuss effectively with multidisciplinary clinical 

teams, lab staff, suppliers, students. Registrars in-training should be skilled 

communicators, to deal with difficult situations while remaining professional. They 

should also be able to present information in scientific forums. 

c. Collaboration: the registrars in-training should work with others for sound medical 

decisions and better patient care, as well as improve knowledge and research. 

d. Leadership: the incumbents should demonstrate leadership and management attributes 

(guidance, take initiative) to make calls on final decisions in the laboratory and 

healthcare community. 

e. Digital literacy: information, data and quality management, IT savvy, lab results 

analysis and reporting. 

f. Scholarship: understanding of academic landscape. Evidence- based decision-making 

to critically appraise and contribute to current knowledge, be able to review literature 

and keep up with recent trends.  

g. Health advocacy: laboratory stewardship and ensure role in furthering medicine at 

operational level and policy formulation. 

h. Professionalism: professional in all work-related scenarios, facilitating collaboration, 

communication, scholarship and leadership. 

Thereafter, the group voted and assigned rankings, to organize their selections in order of 

frequency. The top five competency domains were then picked for further discussion. Lastly, 

the group voted for the final three and ranked them in order of relevance – these were going 

to serve as the basis for the development of the EPAs.  

 

4. Decisions 

The NG group identified the following competency domains as the five most frequently 

cited: communication, scholarship, medical expertise, collaboration and digital literacy. 
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Following the second round of voting and ranking, consensus was reached for the top three 

competency domains in the following order of relevance: medical expertise, communication 

and digital literacy. 

The next task was to list the key competency themes, skills and activities for each selected 

domain, which was going to result in the development of the associated EPAs (title, 

specifications and limitations) by the NG group consensus. These were as follows: 

Medical expertise: 

- key competency themes:  

a) Interpretation and authorization of laboratory results 

b) Methodological expertise 

c) Quality management and decision-making 

d) interface between clinician and the lab, stewardship (Interprofessional 

collaboration) 

- skills and activities:  

a) knowledge of biochemical disease and application of knowledge (evidence- based) 

b) technical laboratory knowledge of tests selection for safe guidance of clinicians 

c) identification of patterns through clinical case interpretation of qualitative (eg. 

serum protein electrophoresis) or quantitative (eg. urea & electrolytes) tests 

d) Good knowledge of clinical diseases to provide consultative service to clinicians 

e) cases and queries with insight and knowledge about disease 

f) critical thinking and clinical reasoning, and addition of appropriate comments to the 

clinical results  

g) teaching peers and technologists 

Communication: 

- Key competency themes:  

a) Discuss (difficult) cases) or communicate (critical results) with clinicians  

b) Pulling reports from lab equipment 

c) Scholarship - Presenting in academic scientific forums (conference, congress) 

d) Interprofessional engagements 

- Skills/activities 

a) Effective relay (written or verbal) of lab information (test results) using evidence 

based knowledge, through communication  

b) Clinician’s consultation for appropriate utilization of tests  

c)  Provide information in a scientific forum. 

d) Verbal or written presentations (cases, seminars, journal clubs, etc.) using proper 

structure, and scientific referencing. 

e) Report writing using LIS information or lab equipment 

f) Interprofessional liaison in multi-disciplinary teams (lab technologists, suppliers 

and clinicians) through constructive engagement with feedback. 

Digital literacy 

- Key competency themes:  
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a) Navigate the laboratory information system (LIS) 

b) Pulling patient reports 

c) Data management 

d) LIS – middleware interface 

- Skills/activities 

a) Ability to extract patient information from the LIS 

b) Ability to translate the data into a comprehensive report 

c) Generate reports using Excel 

 

The NG meeting ended with consensus on the development of the following six EPAs:  

1. Interpreting and authorizing laboratory results 

2. Communicating critical results   

3. Monitoring quality control (QC) 

4. Navigating the LIS  

5. Implementing quality management 

6. Extracting, analyzing and reporting data,   

The EPAs were characterized in terms of their titles, specifications, limitations and the degree 

of alignment with the selected competency domains to which they were associated. 
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Title Specifications Limitations Associated domains 

of competency  

Interpreting and 

authorizing 

laboratory results 

 

 

Knowledge and 

application of knowledge, 

critical thinking, being the 

interface between clinician 

and lab for diagnostic 

services (clinical 

correlation). Guidance in 

tests selection with 

patient-centred 

communication. 

Identifying critical values, 

critical Review of 

automated interpretations: 

addition of appropriate 

comments. Clinical 

reasoning, decision-

making, accountability 

with evidence-based 

practice. Delta check of 

results. Teaching and 

mentoring. 

Professionalism. 

Participation in Quality 

Assurance to ensure the 

accuracy, reliability, and 

reproducibility of results 

Technical 

(variability in test 

performance, 

Reference ranges 

(when change in 

demographics or test 

has been referred). 

complexity of results). 

Communication 

challenges 

(ambiguity/variability) 

in reporting, 

Consistency in 

terminology, 

Overreliance on 

numbers); 

technological 

dependence 

(overreliance on 

automation, system 

errors) 

 

Medical expertise XX 

 

 

 

 

Communication XX 

 

 

 

 

Digital literacy XX 

Communicating 

critical results  

 

With clarity and precision 

to the right recipient, in a 

structured format 

normal/critical lab result 

(TDM, paediatric 

bilirubin). Technological 

proficiency (management 

of alerts). 

Record and audit trail of 

the communication 

process to ensure 

accountability. 

Documentation. Errors 

(wrong patient, 

transcription error). 

Unavailability of 

intended recipient. 

Variability in protocols. 

Medical expertise 

X 

 

 

Communication 

XX 

 

 



89 
 

Monitoring quality 

control  

 

Using digital tools to 

monitor and analyze 

quality control (QC) data 

in the laboratory, 

including setting up alerts 

for QC breaches and 

generating QC reports. 

Applying digital tools to 

analyze QC trends over 

time, identifying patterns, 

and making 

recommendations for 

process improvements. 

Narrow focus leasing to 

missing clinical 

decision-making. 

Variability in QC 

procedures. Complexity 

of QC systems requires 

good knowledge of 

statistics. Variability in 

QC procedures and 

application. 

 

 

 

 

Medical expertise X 

 

 

 

Communication X 

 

 

 

Digital literacy XX 

Navigating the LIS  Using the LIS to manage 

patient data, test results, 

and workflows. This 

includes entering data, 

retrieving information, and 

ensuring data integrity 

within the system. To 

understand the LIS -

equipment interface 

(middleware).  

Knowledge of reference 

range values  

Performance and 

scalability. Security and 

access control: 

Technical Support and 

downtime/ 

Limited IT knowledge 

and skills  

Medical expertise XX 

 

 

Communication XX 

 

 

Digital literacy XX 
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Implementing 

quality 

management 

 

Understanding the quality 

management system 

frameworks relevant to 

chemical pathology, such as 

ISO 15189. Establishing 

QC protocols, SOPs and 

monitor QC and analyze 

data in the laboratory using 

digital tools and including 

setting up alerts for QC 

breaches and generating QC 

reports. Participation in 

EQA programs. 

Analyze QC trends over 

time, identifying patterns, 

and making 

recommendations for 

process improvements. 

assess equipment 

performance, precision, 

UOM, lot to lot verification, 

validation checks, method 

verification and 

comparison, performance. 

Appropriate   

troubleshooting when 

necessary. Ability to lead 

and inspire a culture of 

quality within the 

laboratory, including 

promoting best practices, 

encouraging staff 

engagement, and driving 

continuous improvement. 

Balancing quality 

with operational 

efficiency. 

Operational 

disruptions. 

Commitment to 

continuous learning 

and adaptation. 

Interdisciplinary and 

interdepartmental 

coordination (clinical, 

technical, and 

administrative teams). 

Sustaining 

improvements in the 

face of changing 

personnel, resource 

constraints, or 

evolving technology. 

 

 

 

Medical expertise XX 

 

 

 

Communication X 

 

 

 

 

Digital literacy XX 
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Extracting, 

analyzing and 

reporting data  

 

 

Ability to extract relevant 

laboratory data from LIS 

for further analysis by 

selecting appropriate 

datasets, ensuring data 

quality, and exporting data 

and generating reports 

using software tool 

(excel). 

Performing basic 

statistical analyses. Ability 

to translate the data into a 

report. Interpretation of 

patterns for qualitative and 

quantitative results to 

structure a report. 

Presentation of report 

findings in scientific 

forums 

Data storage and 

retrieval, especially if 

very large data volume. 

Skill gaps can lead to 

errors, 

misinterpretation and 

incorrect clinical 

decisions. Limited 

access to resources 

(budgetary, time 

constraints). Difficulty 

in integrating different 

data sources or systems 

(e.g., LIS) can lead to 

fragmented data and 

hinder comprehensive 

analysis. 

Reporting writing style 

may not be 

standardized. Security 

and access control. 

Inadequate exposure to 

research. 

 

Medical expertise XX 

 

 

 

 

Communication XX 

 

 

 

 

Digital literacy XX 

 

 

In conclusion, the three and a half-hour long NG meeting proved to be very productive, as it 

resulted in a consensus on the competency domains that are most relevant to the training of 

chemical pathology registrars in South Africa. This enabled the development of six 

interconnected EPAs. Three competency domains were selected by the group: medical 

knowledge, communication and digital literacy. Although the latter competency domain is 

novel in the field of EPAs, it is extremely pertinent for the 21st century critical skills. 
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Declaration from the participants 

 

I, …………………………….., support the accuracy of this document and confirm that it is a 

true reflection of the proceedings.  

 

Signature:  

 

Date: 03/07/2024 

EPA Ranking 

Interpreting and authorizing laboratory results 1 

Communicating critical results 4 

Monitoring quality control 2 

Navigating the LIS 6 

Implementing quality management 3 

Extracting, analyzing and reporting data 5 
 


