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Background: Healthcare education use assessment results (test scores) to make 
inferences about students’ knowledge and ability. The NMP curriculum, therefore, 
assumes a standard of proficiency achievement in successive student cohorts. 
Therefore, these assessments are high-stakes and must be valid as they may have 
implications for patients’ safety. 
 
Aims: This study aimed to apply Kane’s (2006) validity theory to evidence whether 
the assessments capture the proficiency it purports to assess and modern test theory 
to measure the appropriateness of the score interpretation. 
 
Method: Theory-Driven Thematic Analysis (TDTA) was used to code and content 

analyse the reflections; Ryle (1949), Mezirow (1981), Benner (2001) and Bloom’s 

(1956) theories instructed the content validity, quality and evidenced mastery of the 

NMP subject and theory domains. The Structured Clinical Examination (SCE) criterion 

was analysed using the Rasch one-parameter logistic model (1-PL) to measure 

relationships between the test item criteria, the student ability and test-items  

parameters capacity to discriminate among students with varying ability.     

Results: Representation of Ryle’s, Mezirow’s, Benner’s, and Bloom’s theories in the 

reflections were at the lower levels of achievement.  The SCEs, criterion analyses 

showed the test item favoured students with limited ability, indicating an easy test; 

overall, suggesting the assessments’ validity is compromised. 

Conclusion: Applying validity and measurement theory to assessed work could 

elucidate the meaning of assessment scores and ensure that assessments are 

appropriate to the examinees’ level of ability. 
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Chapter 1: Introduction 
 
Chapter 1 begins with a historical overview of non-medical prescribing, including the instructional 
design used for the curriculum content and delivery. The Research Problem, Statement and Question 
are given, and a discussion of the conceptual and theoretical frameworks pertinent to this research. 
Several theoretical frameworks relevant to the test measurements are presented, clarifying the thinking 
and planning behind the data collection and analysis, and explaining the findings in answer to the 
research questions. This chapter closes with a summary of the chapter contents. 
 

Chapter 2: Literature Review 
 
The review focuses on the literature in healthcare education and education, which contributed to 
understanding the measurement strategies used for students' assessed work. This study's challenge 
was identifying the available measurement methods and their ability to make the connection between 
student performance and the test scores to provide appropriate evidence to support their inference and 
use. The reviewed studies highlighted that any scheme or framework used to measure students' 
assessed work is likely to be imperfect. 
 

Chapter 3: Methodology 
 
Chapter 3 contains the justification for the research design, methodology and methods, the ethical 
considerations, qualitative and quantitative data collection and analyses. Outlining the process for code 
development using Theory-Driven Thematic Analysis (TDTA) mapped against the NMC (2006, 2018) 
standards for proficiency for prescribing, together with the frameworks of Ryle (1949), Mezirow (1981), 
Benner (2001), and Bloom (1956) in the TDTA analysis. Its use for the coding and text mining of the 
content of sampled N=28 written reflections (WRs) is discussed. Also discussed is the purpose and 
application of Item Response Theory (IRT) and Rasch analysis and the implications of Modern Test 
Theory (MTT) for Structured Clinical Examination (SCE) data analysis. The data analysis software 
package in R for text mining R-QDA is highlighted and includes R-itm’s illustrative examples of the 
command programming language used for the Rasch analysis calculations. 
 

Chapter 4:  Written Reflection Data Analysis  
 
This chapter presents the results of the content analysis of the written reflections using TDTA. Samples 
of the students' text illustrate their application of the theoretical frameworks of Ryle, Mezirow, Benner 
and Bloom to the N=28 sampled assessed work. These theories are utilised in examining the content 
validity of reflections and the student's ability to address the NMP subject domains. 

 
Chapter 5: Analysis of the Structured Clinical Examination (SCE) Data 
 
Chapter 5 offers the analysis of the SCEs criterion measurement results, specifically, Item Analysis (IA), 
applying the Rasch 1PL model for the measurement of the SCE's item difficulty parameters and 
capacity to discriminate between students’ with high and low ability (traits). The results provided 
invaluable insight into the SCE item criteria' performance and its scope to capture and measure the 
desired NMP criteria.  

 
Chapter 6: Conclusions, Limitations and Recommendations 
 
This final chapter opens with a review of the results, followed by an overview of the chapter and the 
interpretive validity argument as applied in this study. This chapter discusses the relevance and 
representativeness of the assessments in capturing student performance and level of ability in the 
assessment activity in the context of the patient's safety. This chapter ends with the conclusion, 
recommendations, and limitations of the study, closing with comments on the contribution to 
education and future research suggestions. 
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CHAPTER 1: INDEPENDENT NON-MEDICAL PRESCRIBING (NMP) 

EDUCATION 
 

1.0. Introduction 
 

The Independent Non-Medical Prescribing (INMP), hereafter (NMP) assessment, 

derives inferences from the test scores about students’ abilities. The inferences 

concern students’ academic performance and the standard of professional 

achievement presumed as achieved, including accountability, proficiency levels, and 

higher-order thinking (HoT) skills (Fry et al., 2009). However, these conclusions may 

not be accurate. The inferences arise from a chain of reasoning, beginning with 

assessment score data accepted as representative of student performance, 

professional achievement standards, and proficiency. The chain of reasoning ends 

with decisions about students’ readiness for entry into NMP practice. As such, these 

assessments are high-stakes tests, as the pass scores infer that students are NMP 

proficient and subsequently ready for certification/ licensing for practice (Norcini, 

1994; Sackett et al., 2008; Francis, 2013). Therefore, these tests require valid evidence 

of what is measured and achieved by the students in theory and practice (Linn et al., 

1991; Norcini, 2004; Sackett et al., 2008; Sadler et al., 2009a). This study aims to 

provide supporting evidence regarding the validity of the test scores and the 

proficiency inferences related to the NMP assessments to determine the assessment 

processes' quality and intrinsic value.  The NMP assessments' validity research 

evidence will inform the course team concerning the current NMP assessments' 

performance, used for redesign or utilised in future NMP coursework development. 

 

1.1.0 Background to Non-Medical Prescribing (NMP) 

  

The Cumberlege Report (1986) recommended extending prescribing rights to 

healthcare disciplines outside of the medical profession. The Crown Report (1998) 

and the subsequent Crown Review (1999) advocated for professions other than 

doctors should initiate and prescribe drugs. The Department of Health (DH, 2005) 

National Health Service (NHS) Modernisation Agenda initiative embraced the general 

concept of NMP. In 2005, nurses acquired limited, supplementary prescribing 

authority, and in 2006, Independent Prescribing (IP) authority. Further legislation 
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extended NMP to other Health Care Professionals (HCPs), citing a workforce crisis, 

specifically a shortage of doctors in many NHS Trusts (DH, 2006a). The National 

Health Service (NHS) workforce crisis spearheaded the Advanced Practice (AP) 

evolution and AP role inception. AP is not limited to nurses but includes a range of 

HCPs such as pharmacists, chiropodists, physiotherapists and radiographers 

(Sibbald et al., 2006; DH, 2008a; 2009; 2010). APs are now firmly embedded in the 

healthcare workforce, directing nurses and the HCPs’ career progression towards the 

uptake of AP responsibilities, including NMP (DH, 2010). 

 

1.1.2 Prescribing Policy and Clinical Governance 

 

The legislation covering the legal and jurisdictive basis for NMP education and 

practice are:- The Nursing and Midwifery Council (NMC), which legislate the 

professional standards for safe, ethical and quality care (2006, 2018). The Medicines 

Act (1968; 1998), section 58; the Medicines Products: Prescriptions for Nurses Act 

(1992); and Medicines for Human Use (Marketing Authorisations, Etc.) Regulations of 

Health and Social Care Act (HSCA, 2001), section 63. There were incremental policy 

changes to the HSCA (2003; 2011) and the Medicines for Human Use Act (MHUA 

2004, amended in 2006). These changes increased the range of medicines and 

medical conditions where nurses, midwives, health visitors (HVs), and pharmacists 

could prescribe. Further amendments, MHUA (2009:2), allowed designated NMPs to 

prescribe unlicensed medicines in all clinical areas (Payne, 2010). The prescribing 

governance framework defines two critical types of prescribers: ‘supplementary’ and 

‘independent.’ The DH (2005a) and the Medicine and Healthcare Products Regulatory 

Agency (MHRA, 2006) provided the following descriptors: The MHRA defines 

independent NMPs as 

 

 

 

 
 

 The DH defines supplementary NMPs prescribers as 

“A practitioner [is] responsible and accountable for the assessments of 
patients with undiagnosed or diagnosed conditions and for decisions about 
the clinical management required, including prescribing.,” (MHRA, 2006: 5).  
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Part of the process of achieving independent prescribing was the inception of the 

NMP program. There is a requirement for a legislated standard of proficiency 

(Nursing and Midwifery Council, 2006; 2018). The outcome claim of the independent 

NMP education program is that the students are proficient at the point of completion. 

Barton et al., (2012) pointed out that proficiency assumes progression beyond the 

level of competence. Well-developed knowledge and nursing skills combined with 

newer but equally developed NMP skills are applied to deliver autonomous, proficient 

independent patient care management. At the point of the nurse’s initial qualification 

and registration, competence is implied. Proficiency, however, is the next progression 

point, characterised by self-sufficiency, synonymous with an advance in practice, HoT 

skills and knowledge required for shaping and delivering complex healthcare and 

prescribing activities (Rolf, 2014). The expectation is that NMPs practice proficiently 

at the course endpoint to provide clinical judgment beyond skilled performance to 

speed decision-making in time-critical events (Benner, 2001; Hoffman and Militello, 

2008; NMC, 2018). NMPs responsibility includes anticipating prescribing demands, 

re-planning and acting prudently by logic, reasoning and judgment, rather than by the 

rule governance of competence (DuHamel et al., 2011; Gallagher et al., 2011; The 

Kings Fund, 2017).  

 

1.1.3 Independent NMP Education, Curriculum Design and Content  

 

The professional standards of proficiency (NMC, 2006) for prescribing informed the 

NMP curriculum content at the data collection time. The six central components of 

the NMP model are (1) the consultation, including medical health assessment, (2) 

taking a medications history, (3) knowledge of pharmacology and numeracy, (4) 

effects of drug therapies on other medications, (5) medications’ side effects, and (6) 

working within legal and professional systems. The 21 standards include prescribing 

and administration (standard 9) and prescribing and dispensing (10). The 2006 

“A prescriber… [Is] responsible for the continuing care of patients who have 
been clinically assessed by an independent (medical or dental) prescriber. 
They may prescribe for the full range of medical conditions … under the terms 
of a patient-specific Clinical Management Plan (CMP) and within their sphere 
of competence”, 

(DH, 2005a: 2[8]). 
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standards are congruent with the new NMC (2018) standards of proficiency and the 

updated Royal Pharmaceutical Society (RPS, 2016) competency framework, which the 

NMC agreed to adopt. However, where the RPS framework uses the term competency 

related to effective performance, the NMC (2018) retain proficiency as the standard 

requirement. Proficiency is central to the development of independence by nurse 

prescribers in practice to ensure NMPs preparation for the responsibilities they will 

face as practitioners (McGaghie, 2015). The NMC and RPS standards are used 

collectively in multiple summative assessments to verify that nursing students’ meet 

the criteria for prescribing (NMC, 2018). Aside from the 2007 course requirement to 

achieve a pass mark of 80% in pharmacology and 100% in numeracy, there have been 

no other amendments to the other discrete assessments.  For example,  the written 

reflections (WR) and the practical Structured Clinical Examination (SCE). The SCE is a 

single station assessment, unlike the Objective structured Clinical  Examination 

(OSCE), a multiple station design (Harden et al., 2016).  

 

At the Higher Education Institute (HEI), where the research was conducted, the 

independent NMP student must undertake an Advancing Practice (AP) education 

program before or concurrent with their prescribing course (RCN, 2012; Rolf, 2014). 

The AP pathway in which Independent NMP sits is accredited at master’s degree level 

consisting of core theoretical elements such as human anatomy, pathophysiology, 

pharmacology and drug calculations. NMP also includes patient clinical and health 

assessments, and NMP learners monitor patients during the consultation using 

multiple physiological parameters. The parameters include health assessment, taking 

medications history, and performing disease severity assessments to support 

prescribing practice decisions (Dillon, 2007; Rhoads and Wiggins-Petersen, 2014).  

 

1.1.3.1 Continuing Professional Development (CPD) 

 

In nursing education, Master’s level study is an accepted part of a process of 

continuing professional development (CPD). The European Higher Education Arena 

(EHEA) identified the knowledge and learning required using the competency model 

to guide content development. The competency model frames the learning 

requirement at each level of a degree qualification according to the award's 

educational and professional interests (EHEA, 2010; Lokhoff et al., 2010). The Tuning 
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model is a structure for best practice concerning the master’s degree design 

education and nursing students' preparation to practice internationally.  The work of 

Gobbi and Kaunonen on the Tuning Project provides a transparent and free to use 

stratagem for the content design and delivery of degree programs in nurse education 

(2018, p.9). In conjunction with the EHEA (2010) standards for higher education, the 

Tuning Project is influential in the nurse education curriculum. The master’s courses 

in Tuning's core components are: First, the learning objectives for the subject 

domains learned. Second, the units of competence for the learning objectives and 

finally, the predetermined level criteria, i.e., competency for learners (Tuning, 2018, 

p12-17; European Qualifications Framework, (EQF, 2018).  

 

The EHEA (2010) competency specifies performance and outcomes standards. A 

critical foundation of the Tuning system (Wagenaar, 2014). The competency model is 

supported because it promotes comparable degrees and degree portability between 

EU countries.  See, for example, the Organisation for Economic Co-operation and 

Development (OECD, 2015); and the Programme for International Student 

Assessment (PISA, 2019). The term competency is counterintuitive to mastery, and 

the historiographic definition of mastery in the literature and the mastery index 

describes a strikingly different and higher level of cognitive skill and practice 

dynamics to learning than competency (Guskey, 2001, 2012; McGaghie, 2015). 

Mastery requires that students demonstrate deep learning and an adaptable 

understanding of a given subject (Guskey, 2010, 2013; Unwin and Fuller, 2010; Guskey 

and Anderman, 2012).  There is an expectation of a range of knowledge for students 

at the master’s academic learning level. A further expectation at level is several years 

of clinical experience and practice. It is applied to reinterpret the new learning 

experience transforming it to guide future action (Mezirow, 1991; Taylor, 2012). 

Therefore, students' independent NMP expectation is prior knowledge and complex 

material use at advanced levels to inform theory and practice (Oermann and 

Gaberson, 2014; Rolf, 2014). 
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1.1.4 Competence and the Competency Model: The Structure for NMP 

 Teaching and Learning   

 

In healthcare education, assessment and testing are ubiquitous. The assessment has 

an enormous impact on the practice. Both policymakers and the lay public recognise 

its importance to the professions (Nitko and Brookhart, 2011; Oermann and 

Gaberson, 2014). Competence concerning training and working practices is closely 

associated with the idea of a professional qualification (Cohen-Scalia, 2012). In nurse 

education in the UK, the competency model is aligned with the vocational nurse's 

concept. However, interrelated developments in nursing and healthcare education 

and practice may have disrupted the competency model's legitimacy as a framework 

for curriculum development in nurse education (Brown, 2011; McGaghie, 2012, 2015). 

The legitimacy of the competency model is challenged.  Firstly, the NMC (2006, 2018) 

proficiency requirement for a degree qualification as the first level for nurse 

registration, thereby providing nursing students with the disciplinary knowledge they 

need to continue their studies at a higher level within their field (Risjord, 2009; Young 

and Muller, 2014). Secondly, the changing healthcare environment and the AP role's 

growth, complexity, and difficulty (DH, 2010; NHS Future Forum, 2012; HEE, 2017). 

The AP practitioner now needs a progression point beyond the traditional endpoint of 

competency (McGaghie, 2012, 2015). 

 

The competency model underplays both the workplace's complexity,  the knowledge-

theory context in which practice actions occur, and the complexity of learning (Young 

and Muller, 2014; McGaghie, 2014, 2015; Dyson, 2018). The constructive alignment 

needs to be tied to higher domain knowledge levels to represent better the 

increasingly complex relationship between the nurse's role, nurse education and 

teaching and learning (Thompson and Smith, 2010). The ideal is to ensure the 

positioning of the NMP students to apply their knowledge to practice and include the 

critical thinking requirement for clinical problem-solving (Megginson and Whitaker, 

2017).  
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1.1.4.1 Competency and Proficiency: Defining the Constructs 

 

The purpose of competency is to define the task and task achievement deduced by 

performance (Wheelahan, 2010). Its premise in the NMP context is to harmonise the 

common aspects of responsibility within prescribing, designed to be used by any 

prescriber at any point in their career (RSP, 2016). The RSP competency framework 

supports the evolution of the scope of practice for multiple healthcare professionals. 

However, the use of the competency structure promulgates NMP performance and 

workforce capability (Cohen- Scali, 2012). Firstly, the educational philosophy of 

competence is designed to impart instructional information and structural knowledge 

for practice. Secondly, transactional and the skills developed are frequently treated as 

a single clinical procedure in a silo. These skills are often unrelated to any past or 

future events and focused on the practical technical skills required for job-related 

performance (Moore and Hoffman, 2011; Smith et al., 2014). On a micro level, 

‘competence gives rise to know-how action’. The affective component of 

performance and the meso state is role identity and behaviours (Cohen-Scali, 2012 

p.31). On a macro level, competence intersects with education; however, knowledge 

and understanding lose importance to the skills and performance process 

Wheelahan, 2010; Halpern, 2014). As Harden et al., (2016) suggest, competency 

characteristics are at a benchmark level. The knowledge, skills, and behaviour differ 

from that required for the higher-level proficient job performance. 

 

In contrast, the NMC (2018) standards of proficiency for registered nurses are 

driven toward an advanced level of knowledge and skills more robust than 

competently good and significantly better than (or above) the competent average 

(Oxford Dictionary, 2016; Roget, 2019).  Proficient represents a level of expectation 

for student learning,  a progressive change in the learner, which is higher for all 

students (Hoffman et al., 2014).  Beyond competent defines the expected standard 

for education and practice (NMC, 2018). The pedagogic model for proficiency is 

recognised as a complex, multi-dimensional process involving interpreting and 

organising knowledge differently (Hoffman et al., 2014; Hardern, 2016).  The NMC 

document uses both competency and proficiency interchangeably; however, there are 

conceptual and contextual differences. 
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Conceptually, proficiency speaks of complexity, accuracy, and flexibility, terminology 

that the NMC standards cite as requisites for today’s healthcare practitioner in the 

contemporary healthcare environment (NMC, 2018). Complexity is characterised as 

cognition and metacognition, referring to the students’ ability.  To accurately use a 

wide and varied range of theory applied and synthesised within sophisticated and 

multi-dimensional knowledge structures for complex, clinical problem-solving 

(Schraw and Robinson, 2011; Dinsmore and Alexander, 2016; Dinsmore, 2017). 

Accuracy is the aptitude to deliver complex care and reduce errors resulting from 

cumulative learning (Dosselle et al., 2010; Campbell et al., 2014). Flexibility is the 

capability to identify and grasp patient-centred clinical problems, including assessing 

patients and intervening quickly, responding to them appropriately and mobilising 

help as necessary (Benner, 2009; Young and Muller, 2014).  

 

Therefore, proficiency focuses less on performance behaviours and more on the 

cognitive processes and their influence on practice behaviours (Hoffman et al., 2014). 

Where the focus of achievement is above the beginner-competent levels of learning,  

indicating meaningful learning, intentional application of the material required by n 

the assignment's specification and the educational purpose of the assignment 

(Bloom, 1959; Alexander, 2003; Adamson and Bailie, 2012; Halpern, 2014). On a meso 

level, the achieved professional standards build upon prior capabilities and clinical 

experiences to demonstrate advanced practice achievement across the theory-

practice domains (Rolf, 2014).  On a macro level, proficiency leads to a conceptual 

‘transformative’ shift allowing intricate, related knowledge to be better organised and 

synthesised, making the knowledge use open, discriminating and the frames of 

reference for application flexible (Bellman, 2010; Dix, 2016).  Proficiency opens the 

nurse to a broader knowledge base and vision of practice, enabling understanding a 

range of possible alternative solutions to clinical problems  (Dencev and Collister, 

2010; Brent et al., 2011; Seidel et al., 2013). Proficiency does not change the scope of 

the NMP practice but optimises it. Therefore, when applied, the expectation is not 

more of the (competent) same (Rolf, 2014; Dinsmore, 2017; Dyson, 2018).  
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1.1.4.2 The Relationship Between Competence and Proficiency 

 

The relationship between competency and proficiency is in their application to the 

assessment. Both are concerned with measurement. Both describe and measure 

aptitude and capability against performance level descriptors (PLD) in a given context 

(Astin et al., 2012). Competence and proficiency are theoretically grounded, and 

quality secured concerning the theoretical concepts and constructs assessed and 

measured (Hoffman et al., 2014). However, distinctions need to be drawn between 

the two concerning the student capabilities associated with a particular performance 

situation and measurement of the learning demonstrated and achieved.  

 

It is established earlier in section 1.1.4 of this work that competence is what students 

know and can do (outcome) at the summative assessment point. The product 

‘competency’ used in outcome assessment criteria and scores are applied as 

measurement and summarise student achievement of the academic goals. Test 

scores create a link between the curriculum, assessment and assessed work (Astin et 

al., 2012; Guskey, 2013a). The intent is to measure students' learning towards 

competency and the educational aim and benchmark within the competency 

framework (Jung and Guskey, 2010; Cohen-Scali, 2012; Mulcahy et al., 2015).  As an 

outcome-based pedagogy for assessment, the competency model may not provide 

an accurate and comprehensive picture of what students accomplish relative to the 

explicit NMC proficiency demand for prescribing (Miller et al., 2010; Rolf, 2014).  

 

Conversely, proficiency emphasises process and progress criteria favoured by 

educators.  Proficiency, unlike competency, is not represented by product criteria 

where the complete picture of student learning is, therefore, incomplete (Brookhart et 

al., 2016). Process criteria are about how the students arrived at the level achieved. In 

NMP, the progress criteria are concerned with how far students have advanced in 

their learning. Scoring is related to assessing whether students reach or surpass the 

(proficient or mastery) achievement level (Jung and Guskey, 2010). Mastery 

(advanced from proficiency) is formulated and developed on the understanding that 

learning is sequential. Prior (competent) knowledge and experience are the 

foundation of subsequent proficiency or achievement (Guskey, 2010, 2012, 2012a;  

Jung and Guskey, 2010).  
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In the assessment (and measurement) of progress, the master’s degree criteria 

include which theory-practice skills are contextually developed. What is also 

measured is the ‘cognitive’ process of developing proficiency, mastery or expertise in 

the theory-practice context  (Guskey, 2010; McGaghie, 2015; Dinsmore and Alexander, 

2016). The OECD has enshrined the notion of cognitive skills, and the Programme for 

International Assessment of Adult Competencies (PAICC) assess proficiency in 

several subject domains, including cognition (2016).  However, the test scores are 

criticised as arbitrary as the individual students passing ‘cut’ score may not 

accurately represent the intended level descriptors or the achievement level for that 

standard concerning NMC expectations concerning progression (Guskey, 2013a; 

Brookhart et al., 2016). For discussion on cut-scores, see Classical Test Theory (CTT) 

in section 1.3.1.1. Given the complexity of patient’s demographics and the healthcare 

environment, assurance is needed that the NMP learners are proficient, acquiring and 

transforming their knowledge and skills to make them flexible. As a course outcome, 

independent in the NMP practice situations. 

 

1.1.4.3 The Limits of Competence 

 

Since Project 2000’s large-scale changes to nursing education and the NHS  

improvements around 2008, competence, i.e., the technicality and specialisation of 

skilled performance in nursing roles, is increasingly recognised. Therefore, 

competence rather than proficiency is reinforced as a standard of practice (RCN, 

2010, 2012; NMC, 2018).  In healthcare education, this appears as an internal post-

Project 2000 education reform struggle between the competency model, its 

application to assessment and the mismatch to the clinical practice and sustainable 

knowledge requirement (Drummond and Standish, 2009; McGaghie and Kristopaitis,  

(2015). Competency-based education is counter to the knowledge concept in the 

traditional academic sense (Wheelahan, 2010; Halpern, 2014;  Miller, 2018). 

Theoretical knowledge proposes interrelated knowledge; of facts, disciplinary 

knowledge, congruence with teaching and learning theory, and cognitive skills to 

continue acquiring and applying (new) knowledge (Halpern, 2014). What counts as 

competence may be counteractive to contemporary nursing and the nursing 

professions regulatory demand for proficiency (McGaghie, 2015).  For the NMP 

assessment, this presents a dilemma because traditional forms of competency as a  
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level of achievement are potentially incompatible with the profession’s legislation for 

proficiency (Lineberry et al., 2015).  

 

The commodification of knowledge and the logic of performativity (Lyotard, 1984) 

result in routinised competence, distributed and marketed as a skill. Independent of 

the (knowledge) context (Drummond and Standish, 2007; Guzman and Trivelato, 

2011). The terms in which education takes place in HE has shifted in balance to 

policy agendas and skills. The labour market demand has led to educational reforms 

of knowledge acquisition displaced by competent performativity.  The result is the 

high value placed on doing rather than thinking about learning and professional 

practice (Hockings, 2010). Performativity can damage learning as academic 

education may no longer emphasise knowledge and assess students' cognitive 

understanding. The outcome is cognitively restrictive knowledge acquisition and 

impoverished learning experiences (Wheelahan, 2010; Zepke, 2013; Halpern, 2014; 

Naidoo and Williams, 2015).   

 

 

1.2. The Research Problem, Statement, and Question 

 

1.2.1 The Significance of the Research Problem  

 

The assessment of students’ performance and achievement in independent NMP 

education focuses on two main accountability goals. One is to provide evidence 

regarding the students’ fitness for healthcare practice. The second is ensuring the 

course assignments reflect the course or program’s objectives. Clinical practice and 

education in nursing are legislated by professional nursing bodies to protect the 

public, and achievement is parallel with patient safety (NMC, 2018, 2018a). The 

literature disseminates a compelling argument concerning adverse events, e.g., 

patient harm. Adverse events are reduced in hospitals and wards where practitioners 

are highly qualified, capable of critical thinking and problem solving (Kendall-

Gallagher et al.,  2011; Acquaviva et al., 2012; Aiken et al., 2010, 2014; Audet et al., 

2018. Other characteristics are cognitive ability, hypothesised to influence patient 

surveillance effectiveness (Levitt-Jones, 2014; Cho et al., 2015; Lau et al., 2016). 

Therefore, the independent NMP (summative) assessment must show the students’ 
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capability and establish their preparedness toward mastery. Moreover, proficiency to 

enter the community of practice of that NMP profession is a principal factor in NMP 

education and assessment (Benner, 2009; Duff, 2012; NMC, 2008, 2018a).   

 

In the independent NMP programme, the emphasis is placed on the assessment's 

reliability, established from the assessment rubrics influenced and developed by 

experts (Hardern et al., 2016). The feasibility of the assessment tool remains a critical 

criterion on which to judge the assessment.  A second and more important goal is 

related to the assessment’s accountability, assessment quality, and evaluation (Fry et 

al., 2009; Quality Assurance Agency (QAA, 2010). Accountability works in the 

following ways: (a) the assessments are evidence of the theory-practice development 

of students (b) they do not distort the interpretation of the assessment purposes, i.e., 

licencing/certification, and (c) the assessed results are representative of the learning 

achievement (Hutchinson and Young, 2011; Crooks, 2011). These points have 

consequential validity (beneficial or harmful) and are vital concerning patient safety 

(Brewer, 2014; Aiken et al., 2014, 2017). Consequential validity is relevant and 

connected to the NMP assessment’s validity concerning the proficiency claim 

(Messick,1980; Sackett et al., 2008; Kane, 2006, 2011).  

 

The goal of validity is to evaluate (through measurement) the inferences and 

assumptions inherent in the proposed interpretation and use of the NMP assessment 

(Kane, 2006, p.118). In response to the professions’ regulators, the validity ensures 

the assertion that the assessments meet the proficiency requirements and succeeds 

in preparing students to thrive independently as NMPs in practice (Messick, 1995; 

Kane, 1994a, 2013). Multiple methods of assessment are employed in the NMP 

programme to measure students’ essential skills acquisition. Including simulation or 

virtual patient exams referred to as in this study as Structured Clinical Examinations 

(SCE), the written reflection (WRs) and others demonstrate students’ achievement 

and thereby safeguard patients.  

 

In many professional disciplines and academic programs, assessed scores indicate a 

student’s preparedness for their chosen profession and their achievement of the 

academic standards (Dante et al., 2011; Wajizigha and Sireci,  2011; Kumar et al., 

2017). The Quality Assurance Agency  (QAA) sets the standards and core practices 
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that providers of higher education (HE) must meet (QAA, 2014, 2015). The 

qualifications framework for setting and maintaining standards complements and 

contextualise the distinctive features of a qualification at a specific level, e.g., 

mastery. The expectation is that NMP graduates will have “ in-depth and advanced 

knowledge and understanding of their subject and profession” (QAA 2014, p3). For 

example, the QAA ensures standardisation and collaborating agencies. For example, 

the European Higher Education Area (EHEA) provides external, international degree 

modernisation and quality systems. However, the QA standards' maintenance 

requires measurement for quality assurance at the course assessment level to ensure 

that the assessment (validly) functions as designed (Haladyna and Downing, 2006).  

 

A passing grade indicates PLD achievement on the SCE and WR assessments. The 

inference is that they are proficient and capable of independent NMP practice. 

However, based on an individual's assessed activities, the reasoning,  i.e., theoretical 

and empirical evidence to support the scores' intended use, needs establishing (Cizek 

et al., 2010).  Kane’s (2006, 2013) validity theory is the conceptual framework applied 

in this study and used for justifying the assessed score inferences. The different 

types of validity and the use of multiple evidence in constructing a validity argument 

are discussed in sections 1.3.2  and 1.3.3, respectively. 

 

1.2.2 The Problem Statement and Research Question(s) 

 

The evidence of students’ proficiency and overall course outcome, i.e., passing grade, 

supports certification and licensing to NMP practice (NMC, 2006; 2018; RCN, 2012). 

This study seeks to address the following overarching question: 

 

 

The research questions are as follows: 

How well do the Assessment Processes used in the Independent Non-Medical 
Prescribing (INMP) course Validate Certification/ Licensing of Students to 

Prescribe in Practice?’ 
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1.2.3  The  Researcher’s Orientation 

 

The researcher’s professional background is nursing in critical/ intensive care. 

Recording and interpreting bio-metric, pathophysiological measurements are 

paramount to safe patient care, delivery, and management. Knowledge acquisition 

(epistemology) and how knowledge is known to be ‘true’ knowledge is historically 

grounded in positivism. As positivistic scientific inquiry, true knowledge has a method 

that claims evidentiary support, usually empirical, reinforced by logic, objectivism, and 

measurement (Crotty, 2009). Positivism embraces the ontological view that the 

nature of the world is structured by logic and objectivity.  Epistemologically, the 

ontological claims about ‘true knowledge’ are reduced through measurement and 

understood in its mathematical form (Crotty, 2009, p.27). Positivist theory’s 

fundamental goal is closely aligned with the researcher’s epistemology. That being to 

minimise the mystery of true knowledge through logic, objectivity, and accepted 

measurement (Goertz and Mahoney, 2012).  

 

This study's nature involves objective reality, a realist inquiry to address the validity 

and measurement question and consider what works, why, under what 

circumstances, and how (Petticrew and Roberts, 2006).  This study is significant to 

the next area of interest, patient safety regarding the NMP proficiency claims and the 

potential for prescribing errors in practice due to the necessary components of NMP 

theory and clinical activity not being accurately assessed (Messick, 1995). The 

important epistemological matter here is that the students demonstrate the legislated 

NMC (2018) proficiency achievement for theory, practice, and NMP knowledge 

development. In this study, epistemology addresses how well knowledge and other 

learning theories are validly captured and measured by the assessment and the 

students' assessed work (Kane, 1994a). 

 

Sub-question [1]. Are the content of the NMP Summative Written 

Reflections (WRs) a Valid Constructive Indicator of NMP Students’ 

Proficiency ? 

 
Sub-question [2]: To What Degree are the NMP Structured Clinical 
Examinations (SCEs) a Valid, Accurate Representation of the NMP Criteria 
they are Designed to Measure?  
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Positivism is the logical choice for measuring the assessments’ capacity to 

accurately capture and measure student assessed achievement and performance. 

However, this study acknowledges that the association between assessment scores 

and students’ actual knowledge is not straightforward. Therefore,  post-positivist 

theory, such as critical realism, is included in my orientation, influencing how the data 

is analysed and presented. This study aims to apply validity theory and measurement 

theory to the assessed content and criteria itself. A move away from presumptions 

about student achievement based on test scores, establishing what is definitively 

measured and achieved in assessments and students assessed work (Shultz et al., 

2005; Kane 2006; Markus and Borsboom, 2013).  

 

 

1.3 The Theoretical Frameworks Underpinning NMP Assessment  

 

1.3.1 Theory, Practice and Pedagogy 

 

Assessments test the NMP students capability across a range of theories and 

contexts. Consequently, nurse education pedagogy is concerned with optimising 

conditions for learning and what nurses need to know. The curriculum design is, 

therefore, heavily informed by the teaching and learning theories. In NMP practice, the 

theories are structurally aligned to the curriculum, the assessment design, and that 

exhibited in the assessed work (Vitale and Exley, 2016). The function of pedagogy in 

this sense is to take the NMP learner into account. This study's pedagogic model 

considers what learners know using knowledge theory (Ryle, 1949). How learners 

practise (Benner, 2001), what learners reflectively think (Mezirow, 1990), including 

their cognitive engagement (Boom, 1956). Therefore, pedagogy and learning should 

be concerned with the interaction between theory and practice to transform practice 

(Waring and Evans, 2015; Dyson, 2018).  In this study, teaching and learning theory 

identifies and measures whether the NMP assessment method is effective.  Aligning 

these theories can help ensure that the students demonstrate the right skills and 

knowledge and that these are assessed using the appropriate techniques (Haladyna 

and Downing, 2006; Oermann and Gaberson, 2014).   

 



16 
 

1.3.1.1 Teaching and Learning Theories in NMP 

 

The theoretical frameworks have relevance in determining what nurses do in practice.  

The theory represents cognition, interpreting how practitioners view their roles and 

how knowledge is applied to give meaning to practice and clinical actions. Theories 

provide a relational ontology, a holistic framework for analysing how learners 

understand the theory and practice relationship in the occupational NMP field (Anfara 

and Mertz, 2015).In this study, the theories of Ryle (1949), Mezirow (1981), Benner 

(2001) and Bloom (1956) are a framework for the analysis of proficiency and 

proficiency scaling. The research aims to understand the relationship between the 

examinees’ actual assessment scores, students’ ability, and unity with the cited 

theories. The lexicon of the four theories in Tables 1.4.2 to 1.4.4 represents the 

classification categories. When mapped against the assessed work, the theory 

specific classifications can analyse the WR content and examine the SCE test 

criterion. In this way, they help reduce subjectivity and measurement error (Loughran 

and McDonald, 2011). The power of analyses increases as the theories lessen the 

associated subjective bias (Anfara and Mertz, 2015).  

 

The theories of Ryle (1949), Mezirow (1981), Benner (2001) and Bloom (1959), 

presented in more detail in section 1.4.0, resonate with the EHEA’s strategy for 

academic quality (Curaj et al., 2018) and explains and explores the research question 

by defining the concepts discussed in the preceding paragraphs. In their narrative 

form, these theories provide a multi-method model for measurement, on which the 

research pivots.  

 

1.3.1.2  Classical Test Theory (CTT) in Assessment Measurement 

 

      
Classical Test Theory (CTT) is the most frequently used theory in assessment and 

testing. A student’s test score in CTT estimates that students' achievement level is 

either a simple sum of the test items’ scores or weighting. Weightings are used to 

reflect the differing importance assigned to the test's content (Oerman and Gaberson, 

2014; Raykov and Marcoulides, 2016). CTT makes assumptions about obtained (or 

observed) scores [X], is composed of the ‘true’ score [T], and error component [E], 

symbolically written as follows: 
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XE is assumed to be uncorrelated with XT; there is no systematic relationship between 

a person’s XT and whether that person has positive or negative errors [XE], making 

CTT imprecise (Shultz et al., 2005: p 58; DeVellis, 2006; Mango, 2009). The XE in CTT 

is easy to control by standardising the performance criteria and testing conditions. 

Test standardisation can minimise extraneous factors, which influence performance 

and, consequently, the score.  For example, examinee tiredness, motivation, and 

mood. XE's primary use in CTT indicates how large XE is likely to be and, therefore, 

how reliable the estimation of X0 and XT is (Shultz et al., 2005). An essential factor in 

CTT is that when measuring an NMP attribute of interest, measurement of 

characteristics that are not of interest also occurs because XT is isolated and 

measured. However, as component XE, which is a composite of other factors, is also 

measured. The result is that X0  can be biased in a positive or negative direction, 

influencing the XT.  Other factors that can influence or contribute to the XE variance are 

assessment instrument clarity, format, content, or test item criterion (Shultz et al., 

2005; Haladyna and Downing, 2006). In the NMP assessments, if any or all these 

factors are vague, poorly constructed or understood. The X0 and XT  scores can be 

positively or negatively affected, thereby influencing score integrity.  

 

Score integrity may have implications concerning the extent to which the obtained 

score [X0] and inferred score [XT] reflect the actual NMP skills, subject domain. Also, 

the knowledge targeted by the assessment instrument. Patient safety implications 

are many if a student’s X0 scores are biased positively, resulting in a passing grade 

(Mango, 2009:1-2). A more reliable measurement of X0 and a more precisely inferred 

XT  are a must for NMP assessment validity purposes. CTT is the most frequently 

used model for the analysis of test data. The limitations of CTT are its norm-

referenced basis, wherein derived test scores’ meaning is achieved by comparing 

their position in the norm group (Shultz et al., 2005). The attraction of norm-

referencing is that it provides a straightforward, though very crude method of opening 

entry gates or a once-and-for-all grade used as an academic achievement sorting 

mechanism.  

Obtained score [X0 ] = True Score [XT] ± Error [XE] 
Or 

X0 = XT ± XE 
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Testing under CTT uses norm-referencing to provide information about student 

cohorts distinguishing between the top and second and lower percentile scores. 

However, it does not tell us what the students can do. Norm-referencing’s abstract 

form takes no account of the quality of the NMP student’s performance or ability in 

any absolute sense because it is concerned only with students' rank ordering 

(Anastasi and Urbina, 1997). Besides, suppose the errors of measurement [XE] are 

substantial. In that case, they can distort the interpretation of scores (that is, student 

proficiency) and undermine the effectiveness (validity) of the decisions based on 

unreliable pass marks (Shultz et al., 2005; Sackett et al., 2008; Kane, 2006, 2013). Test 

takers with limited ability can potentially pass the assessment, indicating proficiency 

or mastery, albeit at the lowest percentile of a pass grade point.  Assessors could 

reward candidates inappropriately for their exam performance (Borsboom, 2005; 

Kubinger and Gottschall, 2007). CTT represents a reasonable approximation 

argument for XT  providing a basis for score-based interpretations, which does not 

serve well for this study in testing NMP assessment criterion, content, and construct. 

Nor does CTT perform well in measuring test item function, i.e., the test takers’ true 

knowledge or test interpretation or use.  

 

CTT is flawed because its theory begins with and hinges on proxy inferences of 

observed performance. Not on test (item) function and variables of interest such as 

test-takers proficiency (Borsboom, 2007). Advances on CTT under the universal title 

of Modern Test Theory (MTT) relate well to measurement, the relationship between 

XT and the variables of interest, that is, KSP. Therefore, to establish validity in this 

study, MTT discussed further in section 1.3.4 is proposed for measuring the NMP  

assessments. The foundation of MTT is measurement. Measurement of the level of 

performance and ability of the examinees’ captured by the SCEs. Also, of the 

attainment of the constructs, the WRs assessments are designed to measure. 

 

1.3.2 Validity Theory (VT)   

 

Assessment in nurse education and the NMP curriculum is central, and validation of 

these assessments are vital to their use. In this study, the purpose of validity theory 

(VT) is to provide evidence that the claims about what the assessments capture,  
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represented by the score, correlate to student proficiency. There is an increased 

reliance on assessment as indicators of student performance and care quality in the 

current healthcare education climate (McGaghie and Kristopaitis 2015; Vitale and 

Exley, 2016). However, in the light of recent unfavourable care quality reports, 

concerning the practitioner’s safety, the discussions continue (Francis, 2013; The 

Kings Fund, 2017).  The ready acceptance of assessed scores as valid evidence of 

this claim about the practitioner’s ability regarding theory and the academic qualities 

has gained momentum (Redfern et al., 2010; Mucklow et al., 2011; Vitale and Exley, 

2016). The validity focuses on facilitating a  defence about the NMP assessment, the 

assumptions and inferences that link the assessed score with the standard of 

proficiency claim (NMC, 2018) 

 

The view of content validity in educational measurement presented by several 

influential authorities such as Messick has been in place for decades (1989). 

Messick’s specified technical definition of content validity provides the basis for 

score interpretation in testing. Content validity is related to the test creation and how 

well it reflects the measurement of the ideal characteristic, for example, knowledge, 

as envisaged. However, content validity presumes a detailed description of the 

content domain, i.e., knowledge proficiency, which may not be the case. Guion (1977, 

p.6) provided minimal conditions for acceptance of content validity as a rigorous 

measurement in testing, proposing that (1) the content includes concerns for 

relevance. (2) clarity of meaning and (3) construct or external criteria as other types 

of evidence. Linn et al., (1991) made further distinctions about content 

representativeness, essential in testing where the tasks are incumbent on students' 

proficiency, and the cognitive behaviours proficiency requires.  

 

There are concerns that norm-referencing under CTT does not define the individual 

student’s achievement in this context. In comparison, criterion validity testing has 

grown in the wake of the continued competency-based training and clinical 

simulation testing. Criterion validity aims to justify the test-item specifications, 

reducing the inferential leap from test performance to job performance against which 

the test criterion is aligned. In this study, criterion validity compares how a 

measurement instrument, i.e., the SCE assessment, captures the NMP practice and 

performance criteria. Particularly the NMP subject domains the assessments 
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espouse to measure. Moreover, in CTT, often lost in the assessed score 

measurement is the student’s ability level, referred to as latent traits in Item Response 

Theory (IRT). In this study, IRT is a psychometric measurement applied to the NMP 

assessment to additional evidence for the validity argument. For discussion, see 

chapters 3 and 5.  

 

1.3.3 The Conceptual Framework: Kane’s (2006) Interpretive  

Validity Argument (IVA) 

 

 
Kane’s (2006) Interpretive Validity Argument (IVA) is an approach to validity rather  

than a validity type. It provides a practical conceptual framework for generating clear 

evidence about the students assessed performance to support the test score 

inferences and use. The IVA justifies the score’s interpretation and use by providing 

evidence obtained from analysing the relationship between the content. The subject, 

domain-knowledge, and construct reflectivity demonstrated by the student are the 

assessment's intended measure (Miller et al., 2009).  The validity argument is built 

through a critical analysis of the plausibility that assessed content and test criteria 

support the score interpretation and use. Kane’s  IVA draws on ‘The Uses of 

Argument’ (Toulmin (1958). A theory in which logic and argument satisfy the burden 

of proof that the assessed work content or criteria are a fit for the score interpretation 

and use. Toulmin’s theory defines the argument's structure about claims whose 

legitimacy proposes establishing the argument (2008. p.91). The IVA structure is as 

follows:- The claim (C) represents the destination of the argument (i.e., proficiency), 

the data (D) is the information (test score) on which the claim is built. The warrants 

are the general assumptions, statements or inferences made for which evidence (E) 

is provided (p.94).  Table 1.3.3 illustrates the structure of the validity argument and its 

application to the NMP assessments. 
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Table 1.3.3 An illustration of Kane’s (2006)  Interpretive Validity Argument (IVA) 

 

C=  the Claim D= the Data E= the Evidence  

Students are 
proficient 

NMP Assessments: 
the assessed work 

Pass score 

Warrant= Students demonstrate/achieve 
theory  

Evidence= Assessed data analysis using 
theories to support the claim 

   

 

 

 

 

The evidence legitimises the warrant, and the theories of Ryle (1949), Mezirow (1990), 

Benner (2001) and Bloom (1956) provide the evidence. Their concepts specify the 

content and criterion for analysis, which determine the plausibility of the proficiency 

claim. Under Kane’s IVA, the framework allows an interpretation of where the 

students demonstrated learning achievement lay (e.g., proficient) when analysed 

against the cited theories. The theories used in the analyses will either support or 

refute the assessment assumptions and proficiency claims.   

 

The NMP makes the following general assumptions (warrants). 

 

(1) That the knowledge and cognition required to achieve NMP proficiency are 
demonstrated successfully in the WRs  

 
(2) The student has demonstrated the application of the underpinning teaching 

and learning theory in the WRs in keeping with the academic expectations and 
is consistent with the assessed scores 

 
(3) The SCE test items are at the appropriate level, are related to the theory and 

are construct representative of the NMP criteria for Proficiency, as required by 

the NMC  

 

(4) The SCE test items' quality provides stable estimates of test-takers cognitive 
ability and performance  

 
In the context of summative  NMP assessment, the above inferences and 

assumptions are accepted readily as being reasonable. However, the IVA attends 

whether the above points (1)  to (4) are plausible or even probable. The IVA evidence 

can either support or invalidate the assessment claims by showing that at least one 

Table 1.3.3 summarises the validity argument as the conceptual framework for the  
study: How the claim, data and evidence situated in the IVA argument are for 
addressing the research questions and aim. 
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or more of the above inferences in the interpretive argument works.  Fig 1.3.3 gives 

an illustration of how Kane’s IVA is applied. Benner's theory provides the backing 

(evidence) for the warrants, i.e., the assumptions and claims made about student’s 

achievement based on the test score.  Moreover, evaluating the SCE assumptions 

listed as points (3) to (4) requires a different evidence source. Therefore, the evidence 

is substantiated through measurement in the application of Modern Test Theory 

(MTT), specifically IRT, as discussed in 1.3.4 and the results presented in chapters 

four and five, respectively. 

 

Fig 1.3.3 A Visual Representation of the Application of Kane’s IVA to Benner’s Model 

                  one of the multiple sources of supporting evidence to the NMP validity claims   

 

 

 

 

 

Critics of Kane’s IVA postulate that it is overly complicated and devoid of a single test 

or procedure to determine validity evidence, including when and how to obtain validity 

evidence (Sireci, 2007; Chapelle et al., 2008). Also, Kane’s IVA lacks real examples, is 

elusive, and its use is too cumbersome for practical use (Borsboom and Mellenbergh, 

2004; Lissitz and Samuelsen, 2007; Zumbo, 2009). However, an important note is that 

Kane’s IVA was developed to support validity investigations and remains consistent 

with the traditional validity theory (Borsboom and Mellenbergh, 2004, p136). Kane’s 

IVA's task is to facilitate collating the evidence required to judge the validity of 

assessed work and testing in general.  

 

 

 

 

Assumption

Pass-score Awarded-
therfore, Inference is the 
student is fit for NMP 
practice 

Claim: 

The required NMC level of 
'proficiency' is 

demonstrated /achieved

Warrant (evidence): 

The evidence of 'proficient' 
as defined by Benner's 

Novice to Expert criteria

Fig 1.3.3 An Illustration of the application of Kane’s (2006) IVA,. The diagram outlines IVA process  
concerning the assumption and inference about a student’s ability, based on the 
passing test score. Followed  the claim (of proficiency). Backed by the warrant 
(evidence) of achievement  using Benner’s (2001) model criteria for measurement of 
WR content, to support or refute the proficiency claim. 
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Fig 1.3.3.1: Overview of the Validity Theories used in this Study 

 

 

 

 

 

 

 

 

 

 

 

As a framework for validity judgement, the IVA encourages more robust endeavours 

to support the assumptions and their inferential links to student’s ability through 

explicitly stated, identified and measured sources (Markus and Borsboom, 2013).  

The application of Kane’s IVA is discussed further in chapter 6.  In this research, Fig. 

1.3.3.1 contextualises the role of classic validity theory (VT), still helpful in Kane’s IVA 

in providing evidence of validity regarding students’ scored performance. The score 

interpretation and IVA evidence are centred on theory descriptors of knowledge, 

competence and other abilities such as reflectivity, cognition and others, as presented 

in section 1.3.  

 

1.3.4 Modern Test Theory (MTT) for Substantiating Kane’s (2006) 

 IVA 

 

Validity in educational tests depends upon measurement. For decades, the standard 

practice has been to use statistics to legitimise the measurement method used. 

Criterion

Validity

SCE Practice 
Knowledge and 

skills

Content 

Validity

WRs Knowledge, 
Subject domain 

Theory  and 
Cognition

Kane's 

Interpretive  

Validity 

Argument

Sub-question [2]. To What Degree 

do the NMP Structured Clinical 

Examinations [SCEs]  Accurately 

Represent and Measure the Criteria 

they are Designed to Measure?  

Sub-question [1]. Are the NMP 

Summative Written Reflections 

(WRs) a Valid Constructive 

Indicator of NMP Students’ 

Proficiency and Certification 

/Licensing to Practice?  

Interpretive Validity:  The obligation 

to produce evidence of graduates’  

proficiency  in theory and practice; 

achievement  of the knowledge, 

skills, subject domain required for 

NMP practice.  

Fig 1.3.3.1: Conceptual illustration of Classic VT as applied to the research question: How 
 well do the assessment processes used in the Non-Medical Prescribing (NMP) course 
validate certification/ licensing of students to prescribe in practice.  
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However, for this study, the measurement must include the extent of the inferences 

from the student's response behaviour related to the test's theory or technical-based 

property. This study employs Modern Test Theory (MTT) as the paradigm for 

analyses and test measurement, as documented in chapter 2. A detailed discussion 

about MTT is beyond this study's scope. For this, see Markus and Borsboom (2013). 

However, that MTT takes care of the CTT limitations. A key factor is measurement,  

offering a suite of strategies and models to match the substantive theory or technical-

based assessment structure more favourably.   

 

The MTT philosophy is that measurement for validity requires methods and 

methodologies that recognise the relationship between the student's ability, the 

student's response, the domain/theory and the test scores. MTT is an attractive 

feature for this study. It represents a flexible framework for maximising test validity 

measurement, interpreting students’ performance (i.e. the scores), and equating their 

response with the assessment tasks.  Fig 1.3.4 is a design adapted from Bachman 

and Palmer (2010). The reworded text content Illustrates the conceptual relationship 

between  MT and VT, highlighting how MTT is relevant to validity in this study. MTT 

can account for the measurement of the content and criterion's representation of the 

theory; in response to the evidence about the warrants and assumptions required in 

Kane’s IVA.   
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applied in this study. RTM is complimentary to content and criterion analysis by 

facilitating the relationship between ‘O' and ‘R’. 

 

Table 1.3.4 Qualitative Representational Theory Measurement (RTM), an Exemplar 

        using Mezirow’s (1981) Concept of Reflection  
 

 

 

 

 

 

        

 
 
 

 
 

 

Heilmann’s RTM, therefore, provides an additional method alongside content 

(analysis) mapping by facilitating measurement of the correlation between the 

abstract (O) and the student’s response (R) for generating IVA evidence. Further, 

Heilmann’s RTM enhances the standard content validity measurements used in WRs. 

Providing additional IVA evidence on how far the comparisons (measure) between 

the theory and students’ responses are exact representations of the underlying 

teaching and learning theories presented in 1.4.0. The traditional definition and 

application of RTM cited by Markus and Borsboom’s (2013) are not excluded, 

appearing in the quantitative analysis. The psychometric statistics applied to the SCE 

for quantitative analysis supply information concerning the test items capacity to 

measure the test's power. To discriminate between the examinee's ability (trait) and 

the test item difficulty.  

 

In the psychometric statistics, there is the quantitative measurement to satisfy the 

traditional RMT, i.e. the relationship between the student ability and the SCE test 

item difficulty. The psychometric analysis is part of the suite of test measurement 

devices available in MTT. Moreover, psychometrics is a valuable measurement for 

O- Object 
 

Mezirow’s Seven Concepts of Reflectivity 

   + 
R - The Abstract 

 
The students’ WR content mapped against Mezirows’ Seven  concepts of 

reflection 

   = 

0=R Measurement of the relationship between ‘O’ and ‘R’ = IVA Evidence 
 

 
 
Table 1.3.4  Uses Mezirow’s (1981) framework of reflection illustrates RTM's application for content  

analysis in this study. The object of measurement (O) is Mezirow’s (1981) Concept. The abstract 
(R) is the level of reflectivity as represented in the content of the assessed WRs. The results of 
0+R  provide Kane’s (2006) IVA evidence to support or refute the proficiency claim.  
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The fallacy occurs when there is a projection of understanding about the test 

responses (Eemeren et al., 2009). Markus and Borsboom (2013) suggest that any 

field of education testing of students’ knowledge, cognition and other variables of 

interest is subject to fallacy because assessors can arrive at different conclusions 

about the test-takers responses. Even where information is the same, the assessor's 

perspectives, understanding and interpretation of the underlying theory or technical-

based knowledge reflect accordingly in the scores awarded.  A defined method 

reduces the potential for fallacy.  The theories cited earlier and presented in section 

1.4 serve to illuminate the assessed score's interpretation. The student responses are 

measured according to the cited theories and assessed performance (Putnam, 1975; 

Eemeren et al., 2009). MTT offers a sizeable set of measurement options that guide 

efficient and effective test validation measurements. Kane’s IVA is consistent with 

content and criterion validity principles. MTT provides a more precise answer to 

questions about a tests’ content, function, and capacity to measure test takers actual 

achievement. The proposed MTT application is presented in Chapter 3. 

 

1.4 Knowledge, Theory and Ways Knowing: The Concept of 

 Mastery in Higher Education 
 

Continuing professional development (CPD) is a strong motivator for healthcare 

practitioners embarking on M-Level studies and caring about career opportunities 

(Risjord, 2009; Young and Muller, 2014).  NMP as a CPD pathway for learning is about 

meeting formal academic requirements, practising professional self‐conduct and 

improving clinical practice (Lee, 2011; Sargeant et al., 2018). Moreover, adopting a 

CPD mindset, self-conduct responsibilities and knowledge acquisition are definitions 

of professionalism (NMC, 2018a). As a result of the Bologna Process, UK universities 

and faculties in healthcare education have embraced Bachelor’s and Master’s 

programs and qualifications (Crosier and Parveve, 2013). Bologna's acceptance 

indicates the increasing demand for profession-specific education and a workforce 

development orientation (OECD, 2014; EHEA, 2015; NHS, 2019).  

 

The literature gives considerable attention to professional education and the concept 

of mastery. It indicates much higher performance levels and achievement of essential 

knowledge and skills (McGaghie, 2014). Educational policy documents issued by 
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agencies such as the OECD (2019a) and the European Qualifications Framework 

(EQF, 2018) perpetuated mastery.  In these documents,  the cognitive features of 

learning, i.e., managing, updating, building new knowledge, logical, creative, and 

critical thinking, are promulgated as essential. However, the idea of mastery in 

learning and education is not new. The mastery concept was defined and illustrated 

in Bloom’s seminal work describing the degree of cognitive participation expected 

from the learner (1956). Other authors continue in the quest to conceptualise and 

clarify the particular attributes, capabilities and attitudes required for ‘mastery’ and of 

those students enrolled in post-graduation Master’s (M-Level) education (CoRe2, 

2011; Gobbi et al., 2018).  

 

M-level learning as a CPD activity aims to provide practitioners with learning skills, 

applying theory to support their occupation. Including the ability to work through 

complex clinical problems by integrating and adapting various knowledge forms 

(Litzinger et al., 2011).  The idea of mastery in NMP education helps learners 

consistently reach a more significant achievement level than competence, i.e., 

proficiency or mastery (McGaghie, 2015; NMC, 2018, 2018a). The traditional features 

of mastery achievement are cognitive skills. The capability to organise intricate 

knowledge and deliver the knowledge informed action needed to effectively manage 

complex clinical situations (Schraw and Robinson, 2011;  Young and Muller, 2014). 

Cognitive skills development endorses knowledge use; to improve the skills and 

strategies used in problem-solving, decision-making, clinical reasoning, and judgment 

(Alfaro- LeFevre, 2013).  A central part of NMP education involves cognisance; this is 

also true for prescribing performance and the concept of knowledge transfer (Nuttall 

and Rutt-Howard, 2011; Miller, 2018). In this study, cognisance is considered in the 

validity of assessed work to account for Mastery.  

 

Nursing is a healthcare profession where learning is valued for driving quality care 

(Unwin and Fuller, 2010; McGaghie, 2015). A body of evidence shows that the clinical 

staff's theory-practice skills are a source of substandard care (Aiken et al., 2014, 

2017). Health educators and professional legislating bodies need to expect more 

from healthcare students, and mastery is a reliable baseline for improving knowledge 

and clinical attributes (Astin and Lising, 2012; McGaghie, 2015). Enforcing the higher 

standards of healthcare education in the professions should be a consistent quality 
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improvement to ensure patient safety (McGaghie, 2015; Alfaro-LeFevre, 2016). This 

study's essential source of validity is teaching and learning theory to help define the 

WR content and SCE accomplishment of standards to ensure the NMP assessment's 

validity. 

 

1.4.1 Ryle and Knowledge Theory 

 

Healthcare and NMP practitioners face a world of clinical complexity, which finds its 

way into the pedagogies of teaching, learning and assessment used in degree 

programmes. Little attention is paid to the concept of knowledge and the confusion 

regarding the structure of ‘knowing’ as a critical aspect of cognitive (proficiency) 

achievement (Ryle, 1949; Eraut, 2004; Dewey, 2004; Schraw and Robinson, 2011). 

Critically debating and unpacking the existing theory and breadth of deliberations 

about knowledge is beyond this work's scope. Young and Muller (2014) note that 

there is exclusive stress on skills at the expense of knowledge. Other authors suggest 

skills have become a disposition to a set of (competent) behaviours held in higher 

regard than the traditional academic knowledge concept (Vitale and Exley, 2016). 

Ryle’s knowledge theory is concerned with knowledge use. In the context of the NMP 

assessments, how well learners use the newly acquired NMP information to 

(re)construct their knowledge structures (Wheelahan, 2010; Halpern, 2014). 

Mastery learning means that learners acquire essential knowledge as they move 

through the educational NMP material (Wheelahan, 2010).  Table 1.4.1 contains a 

summary of authors whose work on knowledge theory delineates the knowledge 

types pertinent to this study.  

 

The second pillar of critical thinking is prior knowledge. Thinking that is purposeful, 

reasoned and goal-directed (McKenna and Slavin, 2008; Schraw and Robinson, 2011; 

Halpern, 2014). The examination of NMP knowledge is significant to the validity 

argument because students need to access and apply knowledge at increasingly 

sophisticated prescribing practices (Nuttall and Rutt-Howard, 2011). It is imperative 

to know if NMP students can select and apply knowledge to arrive at a more elegant 

or efficient solution to an NMP problem (Oermann and Gaberson, 2014). 
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(Kramer, 2016). In contrast, strategic knowledge consists of a range of intricate 

knowledge use, characterised by clear, precise, purposeful thinking: Combined with 

interlinked concepts and contexts defining strategic knowledge as an interconnected 

knowledge structure complete with the rules and strategies for application (Mooney 

and Nowacki, 2011). Strategic knowledge is essential to NMP. It includes if-then 

category relationships to cause-effect, evidence of mature cognitive reasoning 

(Schraw and Robinson, 2011). Used to interpret the patient's observations, the 

symptoms, developed through a network of arguments and supporting theories to 

why the symptoms react/respond (or not) to the NMP interventions.   

 

Knowledge theory is valuable in analysing the assessed work. Determining the 

student’s ability to acquire knowledge, taught or developed by studying subject 

material and contextually applying knowledge ‘strategically’ to inform NMP theory and 

practice.  In this study, the measurement of strategic knowledge highlights whether 

the assessment allows learners to understand how theories can support each other. 

Or how knowledge in use provides explanatory coherence, mainly when strongly 

supported by knowledge and theory in different subject domains (Halpern, 2014). For 

Kane’s (2006) interpretive validity argument,  knowledge theory provides an 

immediately applicable framework for interpreting NMP students’ knowledge and 

achievement level through Ryle and other knowledge categories.  In this context, the 

role of knowledge (plus other identified) theory is essential as it articulates whether 

the assessment design can facilitate student response to how knowledge influences 

professional practice (Wheelahan, 2010; Halpern, 2014).  

 

Knowledge theory provides crucial evidence (warrants) for the IVA to support the 

NMC (2006, 2018) proficiency claims that the NMP assessments make about 

students’ achievement.  As a content validity measurement, the significant point of 

knowledge is that the NMP assessment emphasises contextual, conceptual 

understanding and knowledge application. The IVA explores the students 

understanding of the interrelationship between the learning theories or constructs 

that enable NMP students to function at the desired strategic (knowledge) level 

(Halpern, 2014).   
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In summary, Ryle’s (1949) et al., knowledge theory provides the framework to 

determine whether NMPs transfer knowledge from theory to practice, a long and 

deliberated subject in nurse education (Rolf, 1996; Scully, 2011). In the healthcare 

literature, a distinguishing feature of advanced practice is whether there are 

discernible signs of progress and expansion of existing knowledge (Mantzoukas and 

Watkinson, 2007; Hickerson et al., 2016). Strategic knowledge represents knowledge 

expansion, developed from (mastery of ) theory and broadened to include critical 

thinking (Halpern, 2014; Hoffmann et al., 2014). The knowledge theory delineated in 

Table 1.1.4 in this study aims to determine whether the NMP assessed work is 

consistent with the demand for higher-level knowledge theory), practice and clinical 

performance (Imison et al., 2016; HEE, 2018).  

 

1.4.2 Theories of Reflection: An Overview 

 

Over the past three decades, reflection has become a central pedagogical approach 

to life-long learning and CPD in nurse education. Models of reflection are utilised in 

nursing and healthcare education to foster deep learning (Young, 2018), associated 

with critical thinking.  Deep reflection is an essential academic quality exhibited in 

students assessed work content (Bradbury et al., 2010). The literature cites the 

following authors who offer theories and models of reflection, which involve 

practitioners looking back on something that occurred to understand what they know 

and do. As a developmental process, reflection is about students' knowledge of 

practice by reconsidering what they learned in practice (van Woerkom, 2010).  

 

Schön’s (1983) influential work ‘The Reflective Practitioner’ conceptualised reflection-

in-action and reflection-on-action centralised what practitioners do.  

Critiques of Schön’s model argue it is broad, open to misinterpretation, and tricky to 

make sense of or achieve (Bradbury et al., 2010). Kolb (1984) and Boud et al., (2002) 

present the Experiential Learning Theory (ELT), which purports reflection as 

synonymous with higher-order cognitive processes. However, ELT's criticisms lack 

clarity on how reflection is achieved (Farrell, 2012). Alternatively, Gibbs’ (1998) and 

John’s (1995, 2004) models conceptualise the methods of reflection in the module's 

stepwise application to structure and facilitate students' application to the learning 

experience  (Bradbury et al., 2010).  
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John’s (2006) Model provides a step-by-step approach to reflection; however, this 

model soon becomes complicated with a loss of clarity for what reflection is and how 

to achieve it (Fook et al., 2006; Bradbury et al., 2010). These models, popular in the 

nursing literature and learning culture as a technical process for reflection. Mezirow’s 

(1981,1991) philosophy of reflection, based on critical theory, offers a theoretical 

framework to facilitate understanding and interpreting students' engagement with 

reflection.  Central to learning in the profession is improving patient care. Reflection 

as a learning technique is crucial for developing critical questioning of practices 

(Moon, 2006; Bradbury et al., 2010). Critical inquiry stimulates learners to relate the 

new NMP material of learning to previous knowledge and, thereby, learn meaningfully 

(Hughes and Quinn, 3013). Mezirow (1990;1990a) stressed critical questioning as 

necessary to transformative learning, an upgrading of learning, a feature of adult 

learning. 

 

1.4.3. Mezirow’s (1981) Seven Concepts of Reflection  

 

Mezirow’s concepts are preferred to the others cited. It provides a tangible and 

unambiguous guide on determining the students’ access and facilitation of reflection. 

Mezirow’s work represents a comprehensive means of assessing the level of 

reflection in the NMP assessed work. Mezirow’s (1990) philosophy is a critical theory 

that argues that students can develop an amiable scepticism, engage in critical 

questioning concerning whether NMP practice is acceptable. A sense of knowing 

when and what to question (Rolf, 2014).  As listed in Table 1.4.3, Mezirow’s seven 

concepts, through their categorised and sequential stages, provide an illustrative 

framework for understanding and interpreting reflective (critical) thinking, 

characteristic of critical reflective discourse (Taylor and Cranton, 2012). Table 1.4.1 

tells where learners stand on measures of reflection and their progress in critical 

reflection.  
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students’ cognitive activity becomes visible, only to the extent that reflective theory is 

engaged with and discussed, through the confrontation of clinical problems, threats, 

or challenges and how this impacts activities or practice. The second pedagogic 

concern is the reflection level. For example, the individual learner's requirement to 

exhibit the transformative learning progression expected in reflective practice. 

 

The healthcare and education literature cite reflection as beneficial to skills 

development and individual learning needs (Norrie et al., 2012; Ryan and Ryan, 2013). 

In this context, a student’s failure to achieve high levels of reflection can adversely 

affect clinical decision-making and potentially patient safety (Padden, 2013).  This 

study aims to provide substantive data as evidence of critical reflection in NMP 

assessed work. In addressing the research sub-question 2, exploring the 

methodological means for capturing its presence is necessary. In accumulating 

evidence for Kane’s IVA, it is essential to verify whether the NMP students reflect at 

the desired levels and demonstrate the critical thinking required for mastery in their 

assessed WRs.   

 

1.4.4 Benner’s (2001) Novice to Expert Model 

 

A  contrasting pedagogic concern is the students’  level of practice (Benner, 2001).  

Whether students can proficiently and purposefully direct action to meet prescribing 

demands (Waring and Evans, 2015; Dyson, 2018). Benner’s work serves as a formula 

for understanding how to interpret professional practice, showing knowledge and skill 

acquisition development from novice to expert and mastery accomplishment levels. 

As shown in Table 1.4.4, Benner's model expands practice theory, enabling students 

to demonstrate and articulate the prior nursing knowledge and skills acquired through 

experience.  
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reflection and Ryle (1949) and others knowledge theory. The disparity between 

academic performance and practice capability is a long-debated patient safety issue. 

Safe, independent NMP practice assumes that NMP learners are proficient at the 

point of qualification (NMC,2006, 2018).  

 

Validity measurement is essential for ensuring optimum course outcomes (Hughes, 

2013). The value of Benner's work to the IVA in this study is in making sense of the 

NMP students’ capacity to perform clinically, purposely at an appropriate level (i.e., 

proficiently / toward mastery) cumulative to their pre-registration nursing registration 

and clinical experience (EHEA, 2010; Imison et al., 2016).  As a method for measuring 

assessed work, Benner's framework is suitable for objectively determining academic 

expectations across the novice, expert to mastery stages of NMP professional 

development and providing additional contextual validity evidence for the assessment 

score interpretation and use. An important consideration is that Benner’s theory is 

operationally and conceptually well-defined for content analysis (See chapter 4). 

Benner's model creates a performance measurement system for validating the 

assessed content based on the level of experience and proficiency demonstrated, 

providing a framework fit for the IVA.  

 

1.4.5 Bloom’s (1956) Taxonomy of Educational Objectives: Cognitive 

 Domain 

 

Bloom’s Taxonomy (BT) of Educational Objectives is widely known in the education 

community. Higher education BT concerns students' learning, teachers’ action in 

assessment development, and curriculum design (Seaman, 2011; QAA, 2014). 

Bloom’s taxonomy has its antecedents in cognitive psychology and encapsulates 

mastery learning. It defines how the learner manages complex information and 

incorporates past learned experience with new knowledge creation (Dwyer et al., 

2014). The BT cognitive domain taxonomy classifies students' cognitive behaviour, 

representing the learning outcomes and educational process (Bloom, 1959). The 

taxonomy’s six cognitive categories, listed in table 1.4.5, range from lower-order skills, 

i.e., the less cognitive processing, to higher-order thinking (HoT). BT’s lends itself as a 
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essential cognitive distinctions regarding students’ NMP achievement are made 

across the assessed compositions. Conceptualising and explaining whether students' 

NMP behaviour is intelligent or (in)dependent depends on the assessed work's 

content and context (Bertucio, 2017). The six BT categories can provide additional 

evidentiary information for the IVA concerning the content and criteria in NMP 

assessments and students assessed work. Further, information about the quality of 

the NMP assessment, course content alignment and the intellective level of 

achievement as a course outcome with BT are also attainable (Hughes and Quinn, 

2013). 

 

1.4.5.1 Chapter Summary  

 

This chapter explored and discussed the educational theories of Ryle (1959), Mezirow 

(1981), Benner (2001) and Bloom (1956). Contending their relevance to the NMP 

assessment and the part they play in representing the students' incremental 

development through the cited theories hierarchies and their integrated use to 

measure the assessed work for validity. The validity types are discussed and 

presented in section 1.3.2, along with the frameworks used as a point of reference to 

validate test score interpretation in a specific way. Section 1.3.3 of this chapter 

presented validity and illustrated Kane’s (2006) IVA as a conceptual approach to 

interpreting student response to learning theory in the assessed tasks. In this context, 

section 1.4 presents Ryle (1949), Mezirow (1981), Benner (2001) and Bloom (1956)  

the theoretical frameworks appropriate for measuring the assessment data. Allowing 

data modelling at the individual’s level provides a meaningful IVA of the individual’s 

performance against the cited teaching and learning theories.  

 

1.4.5.2  Conclusion 

 

As discussed in section 1.3.4, the measurement of the NMP assessed work requires 

a modern approach. This chapter presented specific teaching and learning theories 

as available and conceivable measurement methods applicable to NMP assessed 

work. Chapter 2 presents a focused literature review drawing on those studies with 

significant findings concerning educational measurement.  The measurement 
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methods will act as a barometer for the tools and conditions to make measurement 

possible in this study.  
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CHAPTER 2: THE LITERATURE REVIEW 
 

2.0. Chapter Overview 

 

The introductory Chapter 1 presented an overview of this study, identifying the 

research background and the research questions. Chapter 1 also discussed the 

influential theoretical frameworks in teaching and learning in healthcare, plus modern 

test theory (MTT). MTT is pertinent to this study to measure students' ability and 

achievement and establish the test validity of the NMP assessments. Chapter 2 

reviews the literature in healthcare education and education in general, contributing to 

the understanding measurement in students’ assessed work.  

 

2.1 Introduction  
 

The review's focus is the operational processes of measurement: Firstly,  the 

measurement from a functional perspective, the thing to be measured, i.e., the WR 

and SCE assessments and secondly, the means of measurement: Identifying and 

applying the techniques in determining NMP students’ achievement of educational 

standards. These first and second points are a significant factor in addressing the 

research question 

 

 

 

 

 
The literature review aims to answer the research question concerning what is 

measured and validated by researchers regarding content and performance 

standards. Content standards specify ‘what’ (i.e., theory), whereas performance 

determines ‘how well’ and adds the specification of the level of understanding (i.e., 

proficiency or mastery  (Miller et al., 2013). In contrast, measurement obtains a 

description of the degree to which a student possesses the desired characteristics. 

The literature review question is concerned with MTT and its use in assessing 

summative work, specifically, methods or strategies for content in written reflections 

(WR) and the criterion used for structured clinical examinations (SCEs). The objective 

How well do the Assessment Processes used in the Non-Medical Prescribing  
(NMP) Course Validate Certification/ Licensing of Students to Prescribe in 

Practice? 
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of the review is to indicate the directions for measurement in this study.  The 

rationale for the review design to address the research question is discussed in 

section 2.1.3.  

 

2.1.1 The Review Aims 

 

In exploring the trends of measurement used in assessment in the healthcare 

literature and the aim of the review are as follows: - 

 

To identify the methodological process for measurement and refine these for 
validating the NMP assessments 

 

2.1.2 The Review Design and Methods 

  

For guiding the search process, the PICOS (Population, Interventions, 

Comparators/Control, Outcomes and Study Design) tool for searching and selecting 

articles were applied (Centre for Reviews and Dissemination (CRD) 2009; Biggs, 

2018). PICOS is used widely in nursing, social and healthcare research and several 

Variations exist. This study adopted the derivative Population Exposure and Outcome 

(PEO) as it was more suited to this non-experimental research design (Polit and 

Tatano-Beck, 2009). The PEO acronym listed in Table 2.1.2 underlines its application, 

frequently used in research to minimise bias in identifying, selecting, filtering, and 

removing articles found in the search strategy. 

 

Table 2.1.2. Formulating the  research question; the PEO consideration when searching for the  
                      literature. 

 

 

P - Population The Students Assessed Coursework  

E - Exposure The Assessment Method, i.e., WR, OSCE-based Assessment  

O -Outcome Measurement techniques used in assessed work content and assessments 
structure 
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2.1.2.1 The Search Strategy 

 

The literature search involved the following databases: Education Resources 

Information Centre (ERIC) to access education research, Education Research 

Complete (EBSCO) for health, education and testing publications. For studies related 

to nursing and health education, in the Allied and Complementary Medicine (AMED); 

the Cumulated Index to Nursing and Allied Health Literature, (CINAHL) PubMed, 

Medline and ProQuest databases. SCOPUS was used to find articles cited from those 

retrieved. Studies relevant to professional and academic literature related to 

measurement and statistics; JUSTOR, Pub Psych, Web of Science. PsycINFO,  

specifically, for literature pertinent to psychometric testing and test item criterion 

measurement. 

 

The researcher applied customised import filters for several databases and 

interfaces, including EBSCO,  CINAHL, and Scopus, to export the searches as files into 

the  EndNote reference management database. Each database differed in the format 

of the journal titles, author and other fields. Therefore, the structure, e.g., the 

abbreviated journal names, were corrected in EndNote to streamline the search 

(Bremer et al., 2016). Where duplications were found, these were deleted.  The 

automated de-duplication steps are summarised as follows,  

 

 

 

 

 

 

 

 

 

 

 

1. Download the references of the articles that were retrieved:  

2. Go to ‘All References’ and click on one random reference.  

3. In the menu, select References > Find Duplicates.  

4. In the next window, the Find Duplicates selection window, click on [Cancel].  

5. Press delete to remove all highlighted duplicates.  

6. Repeat the process again from step 1 onward for other searches 

 

(Bremmer et al., 2016). 
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2.1.2.2 The Search Terms 

 

Table 2.1.2.2 lists the researcher's keywords in the two-tiered literature search to find 

publications relevant to the NMP assessments.  The Boolean logic and truncation 

built around the listed search terms for search one, the WRs and search two, the SCE. 

The addendum filters are denoted by $ between and * after the keywords identified 

specific and alternative terms (Fink, 2010).  

 

Table 2.1.2.2 Search Terms used for Peer-reviewed Studies 

 

 

 

 

 

 

 

 

 

 

 

 

2.1.2.3 The Inclusion-Exclusion Criteria 

 

The study’s inclusion-exclusion criteria in Tables 2.1.2.3 and 2.1.2.3.1 contain date 

restrictions (2009-2018) and considered the assessments' design and 

representativeness to those within the NMP program (Hulley, 2013. The design and 

representativeness specifications further refined the scope to WR, and SCE assessed 

work to identify cohorts from different disciplines. The repeated search included 2019 

publications using the academic search complete database for good education 

coverage. Although the search found some recent articles, the inclusion-exclusion 

criteria eliminated these.  

Search 1: The Written Refection’s (WRs) Search  2: The Structured Clinical 
Examinations (SCE) 

  

Critical Reflection/Reflective Practice  Clinical Examination 

Reflective learning//knowledge  OSCE/ Objective Structured Clinical Exam 

Education/Reflective Writing  Practice Skills Development 

Levels of Reflection/Evaluation  Educational Measurement/ Criterion 
 Analysis 

 Reflective Framework  Psychometric Tests/Latent Trait 

 Reflection/ Content Analysis  OSCE/ Rasch Model/Modelling 

 Measurement  Objective Assessment/Measurement 

 Reflection/Assessment/Assignment  Item Response theory 

 Critical Reflection/Reflective Practice  Item analysis 

 Reflective learning/Reflective skills  Simulation 

 
 

Table 2.1.2.2 Illustrates the main ideas of the research topic, reduced to the keywords used 
                     in the database search. 
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Table 2.1.2.3  The Inclusion-Exclusion Criteria for Written Reflections (WRs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.1.2.3.1 The Inclusion-Exclusion Criteria for the Structured Clinical Examination (SCE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Inclusion Criteria  Exclusion Criteria 

  

 Written Reflection Patient’s reflections, mothers, caregivers 

 Education Assessment writing Focus Group, self-monitoring /awareness 

Journal Entries                                  Experiences/insights of using reflective 

 Assessing Reflection Portfolios, diaries, interviews 

 Reflective theory Factors influencing reflections 

              - reflection, levels  Group reflection dialogues, blogs, book chats 

              -  Critical 
- Content Analysis 

Implementing, promoting, enhancing 
reflection 

              - Prescribing Value of, lessons learned from reflection 

  Peer Reviewed Discussion, opinion papers 

 Publications between 2009-2019 Publications outside the 2009-2019 parameter 
 

Table 2.1.2.3 Illustrates the terminology used to include/exclude published material concerning  

        WR assessment.  

 

 

 

 

 

  Inclusion Criteria   Exclusion Criteria 
  
 OSCE - Assessment Measurement of ability scales;  
          - Validity Sequence rotations influence performance 
          -  Analysis/Analyses;  Psychometric    
            statistics, Rasch 

Multiple-Mini Interviews as a scoring 
method 
 

          - Measurement, item response theory 
          - Item Analysis 
          -Criterion Analysis 

Perceptions of, opinions of, questionnaires 
on, debriefing in. 

 Clinical Examination Rating of assessors, station level analysis 
 Web-based assessment, student 

satisfaction,  
 Team achievement 
 Peer-Reviewed Discussion, opinion papers 
 Publications between 2009-2018 Publications outside the 2009-2018 

parameter 
  

 

Table 2.1.2.3.1 Illustrates the terminology used to include/exclude published material concerning  

       the SCE assessment.  
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2.1.2.4 The Search Process  

 

In total, 14 papers were identified with n=3  for the WR search initially challenging to 

access. Two, because they were not full publications on the study as implied by the 

abstract and citation. The third paper was an erroneous citation. When found, the 

content reported on different outcomes to the focus of this study’s review. The review 

included 11 articles. The flow diagram in Figure 2.1.2.4 shows the WR selection 

process's search results. Figure 2.1.2.4.1 shows the search, selection and results for 

the SCE. 

 

Figure 2.1.2.4. A Flow Diagram of the Search Process and Results for the Written Reflection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AMED CINAHL MEDLINE PubMed ProQuest 
Nursing and 

Allied 
Healthcare 

ERIC 
 

Scopus Academic 
Search 

Complete 

(N = 
1,480) 

(N = 
3,744) 

(N = 
1,985) 

(N = 
1,985) 

(N = 
2,751) 

(N= 
1,253) 

(N = 
2,168) 

(N = 
2,631) 

Total Search Results N=17, 722 

Records after duplicates removed n= 2, 559 
Excluded based on 
Title and Abstract   

n= 763 

Removed by Exclusion Criteria: Plus, the 
design and representativeness specifications 

Total n= 1,432 

 

n= 430 primary studies 
aimed at parent, spouse, 
carer, n=286 in other, i.e., 
value, influence, 
experience of 

 
Screened by Inclusion Criteria n=365 
Full text accessed for eligibility n=78 
 

Met inclusion criteria n=5 included in the 
Review 
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The n=5 WR studies originated in the USA (n = 3), Australia (n = 1) and New Zealand 

(n =1), reflecting a range of disciplines and the growing interest in the measurement 

of assessed WR content. The disciplinary fields and the focus of domains measured 

within the review's studies varied and included healthcare, education, design, and 

business. Table 2.1.3 summarises the final n=5 papers included in the WR review. 

 

Figure 2.1.2.4.1  A Flow Diagram of the Search Process and Results for the Structured Clinical 
 Examination 
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Science 

Academic 
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(N = 
693) 

(N = 
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N=80 (N = 
1,200) 

(N=  

1,847) 

Total Search Results N = 10,094 

Excluded based on 
Title and Abstract   

n= 514 

   

Records after Duplicates removed  
n= 1,621 

 

Removed by Exclusion Criteria: Plus, the 
design and representativeness specifications 

Total n=806 

 

n= 286 studies on student 
debriefing,  attitudes 
experience,  learning 
satisfaction of 
n=520 in other, i.e., web 
based, assessor /station 
ratings,  
 

Met inclusion criteria n=6 included in the 

Review 

Screened by Inclusion Criteria n=301 
Full text accessed for eligibility n=58 
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The search results shown in Fig 2.1.2.4.1 identified n=6 SCE papers for inclusion in 

the review; the studies in healthcare education were from Europe (n=2), Australia 

(n=1), USA (n=2) and Canada (n=1).  These researchers measured a  range of 

theory/domain skills with statistics, including test item analysis. Table 2.1.3.1 

summarises the SCE papers reviewed. 

 

2.1.3 The Review Design 

 

Matrix Method (MM) is the design of choice. It allows the researcher to quickly 

extract exact information to discuss and synthesise methods and techniques suitable 

for the study (Gerrard, 2017, p147). The MM structure enables a critical review and 

synthesis of essential information specific to the research problem or question to 

assist in decision making in the methodology, design and methods. For details, see 

Garrard (2017). In this study, the matrix application is twofold:- (1) to help structure 

the critical analysis and synthesis of the selected papers, and (2) to focus on aspects 

of the articles related to finding suitable measurement methods and methodologies.  

 

The research theory literature recommends using a critical appraisal tool (CAT) to 

assess the selected articles' methodological quality rigour and instil confidence in the 

review's studies (Aromataris et al., 2015). The chosen CAT is the Critical Appraisal 

Skills Program (CASP) checklist for systematic reviews, developed to appraise 

primary research designs. The generic format provided a structure for screening 

research reports methodological quality and their potential for application to practice 

(Lo-Biondo-Wood and Haber, 2017). The CASP tool also gives meaning to the 

information extracted while permitting the reviewer to specify items concerning the 

research question (Tappen, 2016; Briggs, 2017). The CASP facilitated the 

organisation of the material from several studies addressing the same or similar 

research question. The appraisal contributed to the decisions about the assessed 

work measurement methods (Newell and Burnard, 2011).  The study’s measurement 

problems and the research’s validity question guided the information extracted from 

the papers. The information extraction was concerned with (a) assessment mode, (b) 

measurement method and (c) measurement outcome as listed in Tables 2.1.3 and 

2.1.3.1. 
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2.2 The Literature Review  

2.2.1 Background: Educational Measurement 

 

Educational Measurement is a discipline concerned with measuring learners’ 

achievement (e.g., NMP proficiency) in education (Fragkos, 2016). The philosophy of 

educational measurement is the interrogation of assessment on a detailed level. The 

purpose is to arrive at a defensible conclusion about student ability and achievement 

based on assessed work samples (Cizek et al., 2015). In education, measurement refers 

to applying scales and tools according to practices accepted by those conversant in this 

area (Miller et al., 2013). Therefore,  this literature review focuses on identifying a precise 

and objective approach to inform NMP educational measurement. 

 

Several authors from various disciplines discuss the nature of educational measurement, 

the rationale and the associated inherent problems. Wollack’s (2011, 2015) work 

identifies practical issues such as test tampering as a rationale for educational 

measurement engagement. Publications by Lane (2003, 2015) advocate educators’ 

responsibility for providing evidence that assessment and test measure the standards 

against which student achievement is assessed. The literature in English language and 

linguistics presents several educational measurement papers concerning educators' 

accountability for ensuring alignment between assessment and learning (Deville, 2011; 

Challoub-Deville, 2016; 2018). In comparison, others attend to measurement as a method 

for improving course quality and content. See, for example, Manzano-Vázquez (2014); 

Dearden, (2015). 

 

The work of Stone and Xu (2011) Stone et al.,  (2012, 2013) offers a mixed and complex 

view of psychometrics in educational measurement, ranging from their benefit in place of 

summated test scores. Including the significance of psychometrics to cognition and 

intelligence (ability) testing in individual performances.  Stone et al., also address 

psychometrics’ limitations concerning the data classification requirement. Their work 

includes the importance of the model fit statistic with the competing psychometric 

models.  The constraints discussed by these authors incorporate the problems measuring 

the psychometric dimensionality, invariance and the impact on the results' validity and 

reliability.  
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Other authors give psychometrics great attention in addressing assessment problems. 

For example, the interface between data, i.e., test score and the attributes of interest 

(Zumbo and Forer 2011).  Targets for assessment measurement or improvement 

(Hamilton et al., 2012; Reise, 2012: Koretz, 2015; Reise and Rodriguez, 2016). Shepard's 

(1997, 2000, 2017) represents decades of contributory work in educational measurement 

concerning student achievement called for more complex proficiency demonstration, 

disciplinary practice, and content. Citing Pellegrino et al., (2001) influential work Shepard 

(2016, 2017) advocates for assessment systems that provide actionable insights into 

what the students know and can do. This summary highlights several educational 

measurement subjects, indicating that the topics are varied, and this review focuses on 

articles that attend to the practicalities of measurement for application to this study's 

research question. 

 

2.2.1.1 Studies Examining Written Reflection (WR) 

 

 
This study's difficulty pertains to the WR content, the results obtained with measurement, 

and the techniques derived from applying reflective theory models. The subject reflection 

has produced many theoretical framework options for coursework design and 

assessment (Oermann and Gaberson, 2014). Each framework has its academic 

standards, for which agreement does not necessarily exist, making measurement more 

complicated (Nitko and Brookhart, 2011). Therefore, examples are drawn from the 

literature concerning the frameworks used for WR assessment measurement. In this 

section 2.2.1.1, the review aims to ascertain how the reflective framework criteria are 

described and applied to the content measurement (see 2.1.3); to address the validity 

question in this study. 

 

Reflective writing as an assessment is widespread across the healthcare curriculum and 

disciplines (Fragkos, 2016). In research, nurse educators have yet to mine the written 

compositions to examine the content and the students’ reflective application and ability in 

the writing processes across the reflective theory and genres (Ng et al., 2015).  A limited 

number of studies for review were found which discuss content measurements of the 

written compositions, as illustrated in Fig 2.1.2.4.  The depth and level of students’ 

reflections are absent and therefore is problematic.  Yet measurement of the level 
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of reflection is closely related to the quality of written work (see Fook et al., 2006; Moon, 

2006; Dyment and O’Connell, 2011).  

 

Gulwaldi et al., (2009) convenience sampled thirty students and inspected 226 WR journal 

entries submitted in the final year sustainable design studio course. The sampling 

method is consistent with the qualitative design and the data analysis focused on the 

Hatton and Smith (1995) four levels of (1) non-reflection (descriptive), (2) descriptive 

(limited), (3) dialogical and (4) critical reflection. Two persons independently coded these 

aspects of reflection for a quality control purpose. However,  the coding’s reliability is 

questionable. The most-reported quality control method for the coding cited in the 

research literature is interrater reliability (IRR). The IRR calculations are an accepted 

indicator of accuracy, precision and reliability (Salkind, 2017). The limitations in ethical 

rigour are that ethical approval for the study is unreported. The credibility of the coding in 

the Gulwaldi et al., study is also a limitation. These missing research principles may affect 

the analysis, confirmability and consequently, the results (Parahoo, 2006; Polit and 

Tatano-Beck, 2009).  

 

In the Gulwaldi et al., (2009) study, the WR content analysis and measurement of the 

reflection levels mapped against the Hatton and Smith (1995) framework consisted of 

three paragraphs. Therefore, the Gulwaldi et al., study's strength is its consideration of 

reflection within a reflective structure and measurement of the degree to which it 

occurred in the students’ work. Also of significance to this study is clarity in the Hatton 

and Smith model applied to the WR text and data analysis; there is an element of 

credibility (Parahoo, 2006). The reported results showed that journal entries 

demonstrated all four levels of reflection. Many reflective entries [n=123/N=226] fell 

within the lowest reflective forms, i.e., the descriptive and dialogic categories. Gulwaldi et 

al., (2009) result illustrated that the reflective model/ framework application on theoretical 

grounds has merit for WR content measurement. 

 

In their study, McKay and Dunn (2015) comprised a convenience sample of fifteen 

reflective journal entries of 1000 words from students' in their first-year public health 

course. The sampling and data collection method was consistent with their qualitative 

research design (Polit and Tatano-Beck, 2009). These authors applied the  Kember et al., 

(2008) model in the following category levels: (1) Habitual action, (2) understanding, (3) 

reflection and (4) critical reflection to the WRs to determine the extent of students’ 
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engagement in reflection. The data analysis method involved two phases. Phase 1 was a 

line-by-line coding based on the four Kember et al., (2008) classifications. Phase 2, the 

investigation of common themes in the WRs by thematic analysis, informed by Corbin and 

Strauss (1990) grounded theory (GT).  Corbin and Strauss’ open coding identified, labelled 

and grouped the themes, and the final selective coding conceptualised their relationship.  

The written content measurement consisted of examining the themes, the relationship 

between the Kember et al., and the assessments ‘ reflection.   

 

The literature advises coding for as many potential themes/patterns as possible; a 

criticism of this study is that it ignores the tensions and inconsistencies between these 

approaches. For example, Corbin and Strauss’ method is theory-generating, applied in the 

absence of a predetermined framework, to explore concepts hidden in the data directed 

towards theory development. Thematic Analysis (TA) confirms themes identified by 

theory from existing literature (Holloway and Todres, 2003).  Strauss and Corbin make 

clear distinctions between GT and thematic analysis in their methodological 

characteristics. The coding technique is significant to accurate content measurement. In 

their work in research theory, Strauss and Corbin argued against equating TA with 

Grounded Theory (GT) for ontological and epistemological reasons. McKay and Dunn's 

rationale for the TA and grounded theory hybrid is unclear, raising questioning about the 

data coding credibility and confirmability. The latter is about the conclusions and 

interpretations of the findings (Holloway and Todres, 2003). Moreover, evidence of quality 

control, i.e., data analysis by more than one researcher, e.g., confirming the agreement in 

code application and meaning, is not discussed. Agreement confirmation is an essential 

aspect of data analysis for establishing the results' reliability (Polit and Tatano-Beck, 

2009). 

 

In their results McKay and Dunn identified that three of the fifteen [n=3/N=15] journals 

showed Kember et al., (2008) level 3 reflection; the remainder were either habitual action, 

non-reflection [n=3/N=15] or understanding [n-8/N=15]. However, the excerpts used to 

illustrate student reflection levels were unrelated to public health and health promotion. 

McKay and Dunn have not established the content (validity) measurement source in their 

study to the specified educational theories relevant to that testing situation. Therefore,  

measurement information is applicable for NMP assessment, i.e., how the model is 

applied to examine students' relationship with reflection and their reflective ability. Also, 

the measurement of students’ achievement in subject theory at each stage of Kember et 
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al., the reflective process is unclear, which may impede the transferability of the methods 

used (Torbin and Bagley, 2006; Poilit and Tatano-Beck, 2009). A further limitation is that 

the application of  Kember et al., the reflective framework was focused solely on students’ 

demonstrating understanding of their career aspirations, community and teamwork 

experiences.  

 

Castleberry et al., (2016) also applied Kember et al., (2008) in their mixed-method study 

to measure the extent of reflective ability among pharmacy students on the teacher 

certification program. The sample comprised 132 WR essays collected at the midpoint 

and final essays submission, exported into NVivo for analysis. A clear statement of 

attainment of ethical approval is absent, not indicative of rigour or quality research 

(Parahoo, 2006). In applying the Kember et al., four-category reflection (see McKay and 

Dunn 2015 for reference) for coding the WRs, two investigators independently identified 

the 28 themes discussed in the WR essays. Unlike Gulwaldi (2009) and McKay and Dunn 

(2015) methods for quality control in coding, Castleberry et al., conducted IRR 

measurement using Cohen’s Kappa. The results are stated as 0.74 (p.3), indicating 

substantial code reliability and coding and integrity (Castleberry et al., 2016). 

 

Castleberry et al., (2016) undertake Wilcoxon’s signed-rank test measurement of the 

program's median difference in mid and end-point reflection. Wilcoxon’s rank-sum test 

analysed the extent to which reflection varied according to gender and experience for 

content measurement. Castleberry et al., identified twenty-eight themes. The analysis 

focused upon the prompted teaching related areas- assessment, feedback strengths, 

weaknesses.  The themes were percentage weighted by the number of times they 

appeared in the WRs. The highest-ranking subject related to teaching activities n= 126 

entries (98.5%) of the N=132 occurred in weaknesses. The lowest was feedback, n=118 

(89.4%).  However, the reported results are unrelated to the measurement of reflection, 

and the results in this study are disappointing.  The study limitations are its overly 

quantified reporting of the technical measurement efforts; rather than the qualitative 

content results, despite the stated mixed method design (Castleberry et al., 2016, p.2). 

The over-emphasis on the quantitative analysis and measurements' makes the study 

insensitive to the deep, quality reflection measurement via the reflective theory in Kember 

et al., (2008) s model (Bradbury et al., 2010). Castleberry et al., application of the Kember 

et al., model is unclear and not replicable as a measurement method in this proposed 

NMP study. 
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In contrast to the above-reviewed studies, Cathro and O’Kane (2017) applied Kolb’s (1984) 

four reflective elements: (1) concrete experience, (2) reflective observation, (3) abstract 

conceptualisation, and (4) active experimentation. Kolb’s four components are applied to 

qualitatively assess the level depth of reflective ability in international communication 

course among business students. The single-page WRs, representing 10% of the course 

mark, formed the basis of the study's data. Ninety-eight students enrolled in the course, 

31 students consented and participated in the study following ethical approval. The 

reflective essays were anonymised by a unique identifier before export into NVivo for data 

exploration, establishing research ethics rigour (Holloway and Todres, 2003). In Cathro 

and O’Kane’s application of the Strauss and Corbin (1990) GT coding methods, the coding 

method differed from Castleberry et al., (2016) and McKay and Dunn (2015). Cathro and 

O’Kane used open coding in the NVivo environment. The axial coding is represented by 53 

nodes (themes) generated within NVivo. By not statistically establishing the two 

independent coders' reliability, methodological integrity is questionable (Holloway and 

Todres, 2003). 

 

Cathro and O’Kane (2017) stated themes, i.e., the theoretical concepts were consistent 

with the subject of international communication across the WRs, and primarily at the first 

two levels of Kolb’s (1984) framework. That being (1)concrete experience and (2) 

reflective observation. Of the 31 students WRs, 29 of those analysed reflected about 

themselves [n=16] or others [n=15]. Only two students achieved level 3 abstract 

conceptualisation in interpersonal communication, the skill which elicited the most depth 

of reflection.  None of the students WRs demonstrated Kolb’s level 4, active 

experimentation across any business communication themes. However, the Cathro and 

O’Kane content measurement centred on the students' level of reflection’ interpreted by 

Kolb's four reflective cycle levels, confirming reflective models as a plausible 

measurement of NMP assessed work. 

 

Barnes and Caprino (2016) used Fink’s (2013) model in their qualitative study examining 

the reflections of undergraduate student teacher candidates (TC) on an in-service learning 

course for English teachers. Fink’s taxonomy contains six categories: (1) Foundational 

knowledge, (2) application, (3) integration, (4) human dimensions, (5) caring and (6) 

learning how to learn. Consistent with the qualitative design, consent to participate in the 

study from a convenience sample of N=8 undergraduate teachers confirmed ethics rigour 

(Polit and Tatano-Beck, 2009). The data consisted of the students assessed WRs, and the 
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researchers’ applied an interpretivist epistemological analysis. Two authors searched for 

themes in the WRs, generating forty-one member-checked codes. Their discussion of the 

topics found signifying that the data generation is rooted in the identified research design 

philosophy (Holloway and Todres, 2003).  

 

The sampled WRs n=4/N=8 contained all six of Fink’s reflective model criteria. Barnes and 

Caprino (2016) found twelve of the forty-one codes related to foundational knowledge 

about academic learning. With knowledge reported as the most frequent, although the 

instances are unreported. The application (10 instances) and integration (12 cases) in the 

educational context are documented.  The Barnes and Caprino article unfolded some of 

the ambiguity concerning measuring NMP students’ reflection. Specifically, generating 

coding for text mining and the Fink (2013) reflective model's precise application. Omitted 

in the measurement are the different levels, i.e., superficial or deep; distinguished by the 

Fink reflective models, which, according to Leijen et al., (2012), is a dimension for 

determining the WR quality. What is established is credibility in ‘fit’ between WR content 

and the researcher's observations and findings in the context of the Fink framework. 

Therefore, the meaningfulness of the results is increased, and therefore, aspects of the 

credibility of data analysis methods (Torbin and Bagley, 2004). 

 

2.2.1.2  Studies Examining Structured Clinical Examination 

 

Healthcare courses with a clinical component frequently use (Objective) structured 

clinical examinations (designated as SCE in this study) to evaluate students’ work-safe 

proficiency.  The educational measurement here is concerned with the SCE and the 

methodology used to measure test items (Markus and Boorsboom, 2013). The review 

questions focus on the psychometric properties and relate to decisions about what is 

assessed in criterion analysis and ‘statistically’ how?  The aim is to use the literature to 

find a conceptually oriented description of the psychometric model to address the 

research question. The fulfilment of the measurement requirements includes the 

assessment (e.g., sample size) and the methods applied (e.g., selecting an appropriate 

statistical technique) to establish the SCE validity. In this section, 2.2.1.2, the six research 

articles reviewed and summarised in Table 2.1.3.1 represent several healthcare 

disciplines. 
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Walsh et al., (2010) tested a novice OSCE tool's psychometric properties in year-1, term 

one undergraduate students on a clinical nursing course. Attainment of ethical approval 

from the participating universities is stated, indicating that the participants' rights are 

addressed appropriately (Burns and Grove, 1999). A convenience sample of 565 implied a 

non-experimental design. The sample comprised participants across four university sites. 

Walsh et al., used measurement of sample adequacy (MSA) to demonstrate 

methodological rigour in the sample representativeness. The MAS results ranged from 0-

511-0.974. However,  two of the 25 OSCE items were <0.60, below the MSA statistics and 

were, therefore, removed. Moreover, the OSCE tool's statistical measurement, the 

exploratory factor analysis (EFA), is consistent with the quantitative methodology.  

 

The Walsh et al., (2010)  study's strength is the statistical, methodological quality. For 

example, the Kaiser-Meyer-Olkin (KMO) statistic established the EFA sample size's 

reliability. Yielding a reported result of 0.940 in n=23/N=25 OSCE items, a value above the 

minimum of 0.5 indicating EFA should generate distinct and reliable factors (Field, 2013). 

KMO includes a  performance of Bartlett’s sphericity test for indications that the variables 

are unrelated. Principle Axial Factoring (PAF) accounts for differences in measurement, 

and algorithms compared the results between factors. Walsh et al., reported a statistical 

significance of p < 0.001  that the data are suitable for EFA.  

 

Further, Walsh et al., applied Cronbach’s alpha to calculate and examine the items' 

internal consistency; the calculations ranged between 0.9380 and 0.9429, indicating the 

OSCE items' high reliability. In combination, these statistical measurements infer the 

reliability of the results and statistical methods and validity (Greenhalgh, 2007). The 

Walsh et al., study aimed to report the undergraduate OSCE tool's novice properties via 

psychometric testing. In EFA,  the factor loadings are theory-driven by the OSCE questions 

construct. For example, factor 1, patient safety, was included n=18/N=23. The highest 

loading was above 0.71, in n=8 items within the task competencies of knowledge, 

environmental, physical and psychological care, clear explanation of asepsis principles. A 

study limitation is the documented method for evaluating competencies, based on the 

Likert scale of 0=not at all and 4= excellent. However, these findings are unreported in the 

results or present in the discussion.  

 

The theory-driven OSCE items were developed and reviewed by academic and expert 

clinicians. The subsequent EFA helped refine, construct and validate the assessment 
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(Field, 2013).  The EFA enabled a determination of the interrelationships among 

measures. However, EFA may only reflect variation in a smaller number of latent 

variables. A further limitation of the Walsh et al., (2010) study is the exclusion of 

Confirmatory Factor Analysis (CFA).  The sample size was sufficiently large to apply CFA 

and the requisite split-half data method. I.e., performing EFA on half the data and 

decisions about results confirmed and validated by CFA (Field, 2013). CFA is a more 

robust, multivariate model used when numerous variables are measuring more than one 

dimension. For example, the OSCE tool is ‘novice specific’ characteristics and other 

variables regarding the test item's question and constructs (theories).  Including those 

related to student ability or other latent variables (Osbourne, 2008; Matsunaga, 2010). A 

significant limitation of the study is that the student’s response patterns associated with 

the latent (novice) factor and the OSCE tools performance are unmeasured and 

unreported 

 

Wallenstein and Ander (2014) conducted a prospective cohort study and attained ethics 

approval suggesting ethical rigour in this context (Burns and Grove, 1999). The sampling 

method is unspecified, and the population involved N=278 year-4 medical students 

completing their Emergency Medicine (EM) rotation. The OSCE cases, designed by the 

Department of Emergency Medicine Education Committee, aligned with the national 

curriculum/learning objectives for EM clerkships and represented a broad spectrum of 

disease. The study used two of Downing’s five validity sources to determine whether the 

non-traditional OSCE format was valid for assessing EM trainees’ clinical skills (Downing, 

2003, p. 803). Measurement comprised of (1) the content, (2) response process, (3) 

internal structure, (4) determine the relationship to other variables and (5) consequences.  

The OSCE design integrity, e.g., quality control measures, are not stipulated. The 

instrument's reliability to consistently and accurately measure the concept of interest is 

questioned (Polit and Tatano-Beck, 2009).  

 

Wallenstein and Ander’s (2014) OSCE utilised a nine-item anchored Likert scale to score 

the assessments, with subscores in each competency area:- medical knowledge, clinical 

practice, procedural skills, communication, and a 5-item scale to assess professionalism. 

To test the power of the association and rule out threats to validity, Pearson’s Correlation 

Coefficient measured the correlation between the final OSCE score and the final clinical 

competency score (Greenhalgh, 2007). The researchers report a statistically significant 

linear relationship between the OSCE score and ED performance score [r(239) =0.40, p 
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<0.001].  To detect the actual difference between the OSCE and clinical score, standard 

deviation (SD) quantified their variations. Positive correlations were reported; the mean 

OSCE =0.75 [SD=7.8] and the mean clinical score 8.1 [SD=5.4]. 

 

The items analysis (IA) within the five-station results were a mean index of difficulty 63.0  

[SD=23.0], and the mean index of discrimination was 0.5 (SD=0.21). When compared to 

best practice, the difficulty index 24 (70%) of the test items were at level 1 (mid-range), 

the most recommended difficulty level, according to Wallenstein and Ander (2014, p124).  

Twenty-six (76%) of the test items demonstrated very good discrimination between high 

and low performers in the discrimination index. Wallenstein and Ander state their 

provision of evidence for two of Downing’s (2003) validity sources; (3) the internal 

structure and (4) relationship to other variables. A significant weakness in this study is 

the interpretation and discussion of the OSCEs internal structure's validity claim. A 

deficiency in this study is the lack of inter-rater reliability of the OSCE, plausibly negating 

the instruments' internal validity claim. Similarly, the reliability of the correlation analysis 

is for this reason (Polit and Tatano-Beck, 2009).  

 

Judd et al., (2016 ) aimed to test a professional competency assessment tool; the sample 

comprised the Assessments of Physiotherapy Practice (APP) tool from students in year 3 

of a 4-year undergraduate program and year-2 graduate entry program.  The study 

obtained ethical approval from two universities, written consent from all participants,  and 

anonymised the APP, indicating ethical rigour. The sampling method is not defined but 

comprised of  n=971 students in simulation and n=289 from clinical practice. The study’s 

replicability is an issue. The reported results do not explain the sample's delineation 

between the specified groups and related university sites (Polit and Tatano-Beck, 2009).  

The 20-item APP purportedly measured professional competence across five domains of 

practice: professional behaviour, patient assessment, analysis, intervention planning and 

performance, risk management and evidence-based practice. A performance level 

indicator Likert scale scoring from 0-4 is applied. Zero denoted competencies 

infrequently/ rarely demonstrated, and four signified excellent.  

 

The APP data was imported into Winsteps software for Rasch analysis to distinguish 

accurately between student performance levels. A goodness-of-fit calculation confirmed 

statistical validity between the Rasch model in the APP data, deemed good at > 0.91 in 

the person and item reliability indexes with the person separation index at  > 2.0. The APP 
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data was described as unidimensional, meaning there was one latent variable of interest, 

i.e., clinical competence. In demonstrating methodological rigour, the rationale and the 

choice of the data analysis model and method should be explicit (Russell, 2005). The 

Rasch model used is unspecified. For example, several extended Rasch models suited 

and specific to unidimensional data analysis and the goodness of fit calculation 

determine which Rasch model applies to the data. As the model is unspecified, there may 

be implications concerning the results' reliability (Bond and Fox, 2015). 

 

The Judd et al., (2016) study has several limitations. The results and the discussion report 

consistently only one of the three simulation formats, the longitudinal simulation. The 

APP scoring ability showed flaws when used in shorter simulation formats or at graduate 

level ability. Judd et al., suggest altering the APP test's competency benchmark to 

compensate for weaker students in the early stages of clinical training (p.9). Adjusting the 

benchmark to reflect the less able student is counter-intuitive to the study's construct 

validity aim (Kane, 2006). The five competency domains do not feature in the results or 

discussion. It is unclear whether the APP measured the professional behaviour and other 

specified criterion or at what level; zero or excellent. However, the authors conclude that 

the APP results demonstrated construct validity and accurate measurement of 

physiotherapy students’ professional competence.  

 

The Yeates et al., (2017) cross-sectional cohort study design examined the impact of 

examiner cohorts on students’ scores. The data sampled were summative OSCEs from an 

undergraduate medical school, analysed using the Facet Software available in Winsteps. 

The observed averages were the researchers’ primary measure of interest. The raw mean 

of items within each facet; the defined aspects are  (1) students’ ability, (2) OSCE stations, 

(3) site locations and (4) leniency/severity in the examiner cohorts. There is some 

evidence of ethical rigour as approval was sought and denied. The study performed 

secondary data analysis- the student OSCE data is anonymised for analysis, suggesting 

that confidentiality was maintained (Parahoo, 2009). The OSCE data comprised 235 

students. The study population consisted of 16 examiners whose OSCE observation 

varied from 8 to 16 students, thereby allowing facet comparison analysis using 

psychometrics to explore variance between the four facets. Although the data was 

secondary, the individual participant’s rights should be considered (Greenhalgh, 2007). 

The OSCE followed the blueprint, designed against the medical curriculum's learning 
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outcomes suggesting a degree of reliability in the OSCE; however, quality measures for 

the OSCE as a measurement tool are undocumented. 

 

The learning objectives set for the students were communication, history taking, physical 

examination, and procedural skills such as data interpretation and patient management. A 

seven-point Likert scale ranging from definite fail (1 and 2) borderline fail (3) satisfactory 

(4) Good (5) and excellent (6-7) provided the overall judgement of the student's standard 

of performance. The Yeates et al., (2017) study's strength is MFRM modelling, a variant of 

Item response theory (IRT).  Yeates et al. rationalise its use and benefits in simultaneous 

consideration of multiple variants, i.e., student ability, examiner leniency/severity, station 

location and station difficulty influences (Osborne, 2011). Methodological rigour, i.e., the 

data model fit calculation in the data analysis, is evident. The MFRM predicted 

performance well in the mean-square (MnSq) infit or person sensitive and outfit for lucky 

guess parameters; the expected value is close at 1.0. The MnSq parameters were 

between 0.5  (overfit), where the model predicts the data too well. The underfit of 1.5 

indicates other sources of variance in the data, i.e., students' erratic behaviour. For 

example, students of high ability scoring well on complex tasks but poorly on an easy task 

(Field, 2013). 

  

Yeates et al., (2017) report that different stations' influence was more significant, 

indicating content (subject domain) specificity in the OSCE stations. The results suggest 

that the OSCE stations ranged in difficulty from 0.88 [SE ±0.06]. A lower logit score tended 

to reduce students overall station scores. Stations with a higher logit score of 0.48 [SE 

±0.07] increased students overall scores. The medical school site location represented a 

lesser influence. These results ranged from 0.09 [SE ±0.03] to 0.07 [SE ±0.03]. A drawback 

in the study is that the analysis between the facets, e.g. (1) student ability and (2) OSCE is 

unreported in the results or visible in the discussion. Additionally, the 7-point Likert scale 

indicates an acceptable standard of performance. The student’s learning outcome or 

achievement is unmentioned.  

 

Radziej et al., (2017) developed an assessment tool with a content-specific rating scale to 

assesses a wide range of doctor-patient communication interaction/skills among medical 

students. Year -1 medical students [N=69] were randomised into two groups to evaluate 

the new ComOn tool compared to the existing Communication Skills Training (CST) 

method. The study obtained ethics approval and gained consent from students for 
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videotaping during the assessed encounter of a consultation. The researchers videotaped 

135 students' for grading global performances. The OSCE had a five-minute limit for the 

consultation-history taking. The researchers used a 10-cm visual analogue rating 

instrument ranging from zero, very bad, to 10 being excellent.   

 

SPSS accomplished the statistical analysis. The power of this study, for the most part, is 

the clarity of the described methodology. For example, in the ComOn instrument 

development, the 13 patient-centred communication items underwent reliability checks. 

Radziej et al., (2017) document inter-rater correlation using Cohen’s Kappa, recording a 

high agreement in n=3/N=13  (63-77) items, moderate in n=6/N=13 (45-53) and fair 

n=4/N=13 (33-37).  The ComOn items were phrased and scaled according to a five-point 

Likert scale from zero=poor to 4=excellent to assess specific improvements in 

communication skills for each student. Spearman’s rank correlation matrix measured the 

associations between the subscales and the ComOn items. The Correlation coefficients 

were small if |r| ≥ .10; medium if |r| ≥ .30; and large if |r| ≥ .50. Correlation coefficients 

assess consistency between raters intra-class and estimate the IRR while being less 

influenced by systematic leniency/strict rater error (Radziej et al., 2017, p6).  

Radziej et al., (2017) rejected Cohen’s Kappa, widely used for the inter-rater correlation 

(IRC) measurement for demonstrating the consistency and reliability of the tests used. 

The study falls short in this aspect. Authors should cite the classic Fleiss’s kappa or other 

methods in demonstrating methodological rigour (Hallgren, 2012). In discussing the 

results, Radziej et al., report Pearson’s correlations within a range of possible scores 

between subscales for specific communication skills. For example, the conversation 

structure, patients’ emotions, and offers to ask questions were less than 0.44, and p< 

0.001.  The authors conclude that communication competence is shown by a high 

correlation between the sum score and the global assessment. The five-point Likert scale 

results, which can assess a more sensitive ability change, is unreported. 

 

The Shinnick and Woo (2018) prospective comparative design recruited n= 15 qualified 

nurses of > 5 years’ experience from Intensive care units (ICU) and the Emergency 

Department (ED) of two different institutions. Including n=13 student (novice) nurses who 

passed their summative assessment and were nearing graduation. Fourteen instructors 

blinded to group assignment reviewed the 28 simulation videos of the sampled 

population. The study aimed to compare two commonly used assessments: The objective 

Lasater Clinical Judgement Rubric (LCJR) and the subjective Pass /Fail.  The overall aim 
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was to validate assessment tools specificity to identify experienced nurses, detect novice 

nurses, and differentiate between the groups in managing patients’ with decompensated 

heart failure (HF). The study is missing a definitive sampling method for all the 

participants. However, ethical approval was obtained for students' recruitment via email, 

indicating that the participants' rights are maintained (Parahoo, 2009). Further, to 

overcome the subjective pass/fail measurement of competence in clinical assessment, 

the assessment instrument utilised the Lasater Clinical Judgement Rubric (LCJR). 

 

Shinnick and Woo (2018) used 4 of the 11 domains in the LCJR (1) Information seeking, 

(2) clear communication, (3) evaluation/self-analysis and (4) commitment to 

improvement, rationalising that not all 11 domains were pertinent.  By novice to expert 

group, for each reviewer, the mean scores were calculated, resulting in a statistically 

significant p< 0.001  for all reviewers, between the groups. An overall mean for an expert 

was [22.58 ± 8.14], indicating fair ability  (0.72) to identity an expert and low specificity to 

identify Novice [14.9 ± 14.6], an inability of 0.04. The IRR results showed an 85% 

agreement for subjective assessment Pass/Fail but only a 29% agreement in scoring for 

the LCJR.  Shinnick and Woo cite unfamiliarity with the instrument for the 29% LCJR 

agreement. The LCJR, 29% agreement, suggests the validity and reliability are 

unconfirmed. The findings are consistent with others, e.g., Adamson et al., (2012a); 

Strickland (2013); Kristiansen et al., (2015);  Prion et al., (2017) and Roman-Certo et al., 

(2018).  A significant limitation in this study is LCJR measurement and the omission of 

the student's performance in the four domains relative to the novice-expert achievement.  

 

2.2.3 The Discussion 

 

Essential for any testing or assessment is to impose standards for achievement upon its 

examinees’. Studies can profit from executing statistical methodological procedures as 

the gold standard for establishing the test data's validity.  The measurement of causal 

inference of interest is students’ reflections, such as those identified by Castleberry et al., 

(2016). The statistics are applied to demonstrate measurement rigour but lose 

faithfulness in measuring and analysing the phenomenon of interest. Alternatively,  the 

Wallenstein and Ander (2016) and Shinnick and Woo (2018) OSCEs, aimed to measure 

student competency in specific aspects of theory and professionalism. The accepted 

measurement approach is predictive validity, the degree of correlation for the concept's 
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measured, i.e., theory and professionalism. However, the statistical methods employed 

are limiting.  The results are reduced to the correlation between OSCE score and 

performance score, rather than findings concerning the students’ achievement levels, e.g., 

proficiency. There are some flaws and limits in the statistical and other measurement 

methods applied in the reviewed articles, relative to item analysis, the area of interest for 

this study.  

 

2.2.4 What these Studies Highlighted  

 

These articles highlight that a certified test score loses value if the corroborating 

evidence sources do not facilitate test score interpretation. Or yield a more appropriate 

understanding of the score for interpretation (Kane, 2006; 2013). The Shinnick and Woo 

(2018)  novice to expert group study introduced the possibility of capturing competence 

levels in healthcare education research. Similarly, possibilities are alluded to in 

scrutinising the levels of reflection in students assessed work using Kimber et al., (2008) 

and Kolb's (1984) reflective frameworks in the McKay and Dunn (2015) and Cathro et al., 

(2017) studies. The sampled studies highlighted that any scheme or framework used to 

measure students' assessed work for reflective content is likely to be imperfect. Gulwaldi 

(2009) came closest to matching students’ responses to the specific criterion of all the 

papers reviewed.  Consistent with this review's overall aim, to identify methods to 

measure the student’s reflection and reflective ability level.  

 

Equally, in the OSCE assessment, the Wallenstein and Abner (2014) study expressed 

validity aims concerning the test instrument, and Radziej et al., (2017) the test items' 

capacity to discriminate among students' ability. Yeates et al., focused on the impact of 

examiner cohorts on students’ scores, examining the influence of multiple variants 

simultaneously. In the study by Judd et al., (2016), student performance measurements in 

the OSCE on professional competence and Walsh et al., (2010) clinical competency level 

in the academic theory contexts of interest were promising. Again, the majority reviewed 

OSCE studies limitations were the statistical measurement method, or the focus on 

measuring the device, i.e., the OSCE or the procedure relating to the clinical practice 

skill's. Rather than the targeted theory and level achievement and how it referred to the 

score. 
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Moreover, the statistical measurements are conventional CTT driven approaches 

designed to estimate measurement error and reliability as they apply to the entire OSCE 

instrument. Traditional statistics are not intended to measure or consider how test items 

align with an underlying construct (theory) or student ability (Anastasi and Urbina, 1999; 

Embretson and Reise, 2009). Both Judd et al., (2016) and  Walsh et al., (2010) cited 

alternative psychometric modelling as their data analysis method. In the literature, 

psychometrics converses as a modern test theory for assessing achievement, used in 

mastery learning in exams as is the case for its use in the Judd et al., (2016) study. 

Alternatively, as applied by Walsh et al., (2010), psychometric statistics have utility in 

documenting that individuals can perform a specific skill, as well as the measurement of 

ability. 

 

2.2.5 How the Review Helped to Refine the Methodology for this  

Research Study. 

 

The review draws attention to the (in)consistencies across models, statistics and 

measurement, suggesting that no single model provides the correct answer to the 

research question posed. Further, standard measurements effectively control irrelevant 

variability. Still, they can also restrict a range of observation and potentially relevant 

measurements to score interpretation and use (Kane, 2006). This study's challenge was 

to connect the available measurement methods by laying out a theory-driven analysis 

network leading the inferences about the observed student performance/ achievement. 

To provide appropriate IVA evidence to conclude the decisions about the test scores 

based on that performance. 

 

Chapter 3 documents the methodology. However, the overall methodological aims are to 

address the research question 

 

 

 

 

Moreover, the measurement methods aim to achieve IVA backing for the following NMP 

assumptions:  

 

How well do the Assessment Processes used in the Non-Medical 
Prescribing (NMP) Course Validate Certification/ Licensing of Students to 

Prescribe in Practice?’ 
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(1) That the knowledge and cognition required to achieve NMP proficiency are 
demonstrated successfully in the WRs  

 
(2) The student has demonstrated the application of the underpinning teaching and 

learning theory in the WRs in keeping with the academic expectations and is 
consistent with the assessed scores 

 
(3) The SCE test items are at the appropriate level, are related to the theory and are 

construct representative of the NMP criteria for Proficiency, as required by the 

NMC  

 

(4) The SCE test items' quality provides stable estimates of test-takers cognitive 
ability and performance  

 
 

In addressing points (1) to (2), the measurement technique must match the learning 

(theory) target to provide information that explains whether the students have achieved 

the learning outcome and how this relates to the score. The assessed work analyses 

must also be mapped carefully and considered against appropriate teaching and learning 

theory. The subject/domain must provide clear evidence on which to base score 

interpretation. In doing so, it may ensure standards of achievement and less subjectively 

measured levels of performance. 

 

For points (3) to (4), criterion analysis measurement must be a substantial component of 

this research project. The focus must be on the precision of measurement, which 

provides an estimation of the test item, the examinee ability, and how these 

characteristics interact in the test score context. I.e., can proficiency in the NMP subject 

be demonstrated as achieved via the SCE criterion? 
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CHAPTER 3: THE RESEARCH METHODOLOGY, DESIGN AND METHODS 
 

3.0 Chapter Overview 

 

Chapter 2; presented a 'narrative' analysis of the research and statistical methods used 

to evaluate test measurement precision and reliability. Section 2.3 offers the reviewed 

papers' methodological limitations concerning measurements and analysis. Chapter 3 

contains the justification for the research design, methodology and methods, including 

the ethical considerations, qualitative and quantitative data collection and analyses. 

Section 3.2.1 outlines the approach for Theory-Driven Thematic Analysis (TDTA) and the 

function of Ryle, Mezirow, Benner, and Bloom in the TDTA analysis. RQDA software 

enabled the coding and text mining of the content of sampled N=28 WRs.  Also 

discussed is the implication of modern test theory (MTT) for SCEs data analysis, the 

purpose and application of Rasch analysis and item response theory (IRT). This chapter 

highlights the  Itm package in R, giving illustrative examples of the command 

programming language used for the Rasch analysis calculations. 

 

3.1 Reflexivity 

 

Reflexivity, shaped by the researcher's values, experience, theories and understanding, is 

an influential component of the research design and process. Reflexivity, in turn,  

influence the research topic, ethics, data collection and analysis, affecting the study 

(Denscombe, 2014). Chapter 1, section 1.2, discussed the research topic and question, 

followed by the researcher’s values (orientation) and the significance of the research 

problem. Reflexivity suggests deliberate acknowledgement of the researcher's influence 

on the participants, including the risks and potential for the researcher’s tacit knowledge 

to impact the data, make false assumptions or miss important information (Berger, 

2015). Section 3.1.2 to 3.1.4 sampling, ethics, and recruitment discusses the activities 

and tools used to mitigate researcher influence on the participants. This section 

includes the justification for the choice, use and rationale in the case study design.  

Sections 3.1.5 to 3.4 reflexively outline the researcher’s aims in the data collection and 

analysis methods to reduce researcher bias, subjectivity and improve fitness-for-

purpose (Berger, 2015).  
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Bracketing is a method used for mitigating the researcher's bias or equivocal 

evidence influencing the study (Tufford and Newman, 2012). Research praxis 

safeguards that the researcher does not impose their meaning on the data during 

analysis (Berger, 2015). The researcher’s preconceptions, beliefs, and assumptions that 

informed the methodological choices for investigating the phenomenon of interest are 

acknowledged in chapter 1, section 1.2.3.  Research praxis addressed in section 3.1.2 

presents Yin’s (2003, 2014) logic model, which in this study helped mitigate some 

research praxis aspects through the multiple theoretical frameworks defined. However, 

there are remaining limitations concerning other bracketing types, e.g., the abstract 

formulation and reintegration, which may enhance secondary data use. See the 

limitations section 6.4.2.3. 

 

3.1.1 Research Design  

 

The research design is a case study. The rationale for this choice is the framework 

affords an in-depth exploration of the NMP programme with the NMP assessment as 

the focus. In such circumstances, Yin (2003) suggests that a single case study is an 

appropriate design based on its ability to discover an existing theory's fundamental 

phenomenon or analytical testing. In this study, the 'case' is a single student cohort. The 

embedded case study was deemed appropriate for this study on the following grounds:  

Each NMP assessment acts as a unit, for example, the SCE test, which contained other 

subunits as test item criteria which required a quantitative psychometric method of 

analysis (Murphy and Davidshofer, 2005; Schultz et al., 2005). The 'embedded' cases, 

the WR and SCE, offer contrasting information about the NMP assessed work and the 

individual participant. The WRs as a unit contain theories as subunits that state the 

conditions under which a phenomenon is analysed and measured (Yin, 2003, 2014). 

Similarly, the SCE criterion analysis facilitates the examination of the same participant's 

test achievement, qualitatively and quantitatively, several times on several theoretical 

and test occasions (Yin, 2014). In this way,  multiple sources of test data are presented 

to meet Kane's IVA requirement. See section 3.4 in this chapter. 
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3.1.2 Establishing Rigour in the Case Study Design 

 

According to the literature, the single case study design occupies a vexed position in the 

research discipline. Seemingly held in low regard, the case study is viewed as 

methodology flawed due to a perceived lack of design rigour compared to the 

systematic scientific research method (Gerring, 2004). Case study design attends rigour 

in its logic model, which informs the case study methodology (Gibbert et al., 2008; Yin, 

2014). The model helps define the theories underpinning the case (NMP assessment) 

and the frameworks for analysing the data to represent the links between the research 

question and processes applied in solving the problem (Yin, 2003, 2014).  The model 

contains the following steps associated with rigour: (1) Propositions, (2) the conceptual 

framework, (3) the data link to the propositions and (4) the criteria for interpreting the 

findings (Yin, 2014, p.33). 

 

(1) Propositions direct the study's scope and what is examined. The first proposition 

concerned students’ performance against the teaching and learning theories in the NMP 

assessment (Yin, 2014). This proposition informed the data collection, i.e., the students’ 

assessed work. Secondly, the propositions are derived from the theory cited in chapter 1 

(Yin, 2014). These theories provided descriptors for data coding and a distinct focus on 

explaining NMP students’ assessed work (see section 3.2.1). The logic model and the 

theory triangulation helped reduced researcher’s bias in analysing their achievements 

(Carter et al., 2014.; Tappen, 2016). (2) The conceptual framework is Kane’s (2006) 

interpretive validity argument (IVA). See section 3.4. The research's primary focus is 

assessment validity and is the theory underlying the research questions presented in 

chapter 1. Kanes’ IVA furnished the rationale for the validity evidence and introduced 

some objectivity in discussing the results (Yin, 2014). (3) Linking of data (NMP 

assessed work), the propositions (theories) and Kane’s (2006) IVA as the conceptual 

framework. Here the logic modelled a strategy for the qualitative and quantitative data 

analysis choices and techniques.  

 

The design included Modern Test Theory (MTT) and its various tools for measuring the 

NMP concepts of interest requiring different validity measurements. (See chapter 1). 

Finally, (4) the propositions criteria for interpreting results, ensure data analysis 

alignment to theory, is operationally delivered and applied in the discussion (Yin, 2014). 

In this study, the propositions are relational. The relational logic states that if teaching, 
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theory, and learning are present (an input concept). Then proficiency (the outcome 

concept) should be evident in the NMP student’s assessed work (Avan and White, 2001; 

Yin, 2014).  Yin’s (2014) logic model was crucial as it informed the methodology and 

methods for data collection, measurement and analysis (Duff, 2012a, Yin, 2014). 

 

3.1.2.1 Research Methodology and Methods 

3.1.2.2 Sampling 

 

The sample comprised the assessed work from a cohort of 52 NMP students' in the 

given year between 31st July 2012 and 31st August 2013. These students consented to 

their coursework inclusion in this study.  The sampling method was convenience (non-

probability), called volunteer sampling. Individuals actively agreed to participate in the 

study. The students' (volunteer) sampling method was the default. Students enrolled in 

the NMP course were invited to participate in this study (Teddlie and Tashakkori, 2003). 

Convenience sampling, considered a weak method is subject to self–selection bias.  

However, this method was deemed appropriate as the study's focus is the internal 

validity of the NMP assessments. The results are not intended to be externally valid 

(generalised) to individuals other than those who participated in the study (Polit and 

Tatano-Beck, 2009). The sampled assessed WR and SCE work included in the study 

were matched by student ID to maintain student consistency. 

 

3.1.3 Ethics 

 

The HEI Ethics Committees at the author's place of study and employment approved the 

research, the documentation, present in appendix 1. Ethically, the research is neither 

dangerous nor intrusive to participants. There are likely threats of coercion. The 

researcher is an employee in the faculty where the study took place. Therefore, the 

researcher's presence can be influential to the student's decision to participate. Further,  

coercion due to student vulnerability, this cohort may wish to enrol in future health 

education programmes where an encounter with the researcher is possible. At this 

point, the researcher did not have current or future teaching responsibility or 

administrative contact with the NMP students' during recruitment to reduce the 

potential coercion threat (Research Governance, DH 2005a). 
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Other threats to ethics included accidental disclosure of results to others not involved in 

the study, minimised by the students' unique identifier (SId). The SId helped eliminate 

demographic data use to access the NMP assessments, thereby maintaining student 

anonymity (Caldicott, 2010). As an employee of the university teaching staff in the 

Faculty of Health and Life Sciences (FHLS), the researcher had access to all students' 

assessments via the faculty administration office. Data storage was available in locked 

metal filing cabinets in a locked storage room in the administration office. During data 

analysis,  computer password protection and encryption-maintained test data safety 

during storage (Data Protection Act, 1988; Caldicott, 2010; General Data Protection 

Regulation (GDPR, 2016).  

 

3.1.4 The Recruitment Process 

 

The recruitment process used intermediaries to limit the researchers' influence on the 

student participants as much as possible to ensure the recruitment process was 

ethically (Featherstone, 2006). The module leader and course team acted as 

intermediates, distributing the consent forms (see Appendix 2) and study information 

(see Appendix 3). The intermediary's role was study information distribution only. 

Students were at liberty to consent (or not) to researcher access their WRs and SCEs as 

data for research purposes. A self-addressed envelope was also issued with the study 

information to return the signed consent forms via the faculty administration office. The 

researcher received the consent forms and not demographic information, e.g., 

participant name (DH, 2005a; Data Protection Regulation (GDPR, 2018). The inclusion 

criteria are students who have completed the NMP course, those willing to consent. The 

rationale for this is that the study's interest lies in those who pass the NMP course. Age, 

gender or levels of fitness limitations were not applied. Students' were excluded from 

the study where there was notification and information from the faculty administration 

office that a student has 'failed' the assessments or students' unwilling to continue after 

consent. 
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3.1.5 Data Collection  

 

The rationale for using secondary data to address the research questions was its 

economic and pragmatic advantages and the data sources' characteristics, including 

the data's breadth and depth, reliability, and validity. The data are the NMP students 

assessed summative work. Regulations govern the conduct, standards of assessment 

and marking practices,  which impact the data quality (QAA, 2011, 2014). The post 

ethical approval data harvesting revealed that the multiple-choice questions (MCQs) 

contained too few item sets (<n= 20 ) to yield meaningful data, statistical analysis and 

stability (Downing and Haladyna, 2006; Bond and Fox, 2015). The MCQs were, therefore, 

excluded from the data collection. 

 

The assessments serve an essential purpose in capturing authenticated information for 

determining the validity of the assessments used in the NMP program.  Secondary data 

sources have several advantages; (a) the data are actual NMP tests specific to the 

research purpose, (b) it is time-efficient, making use already collected of test data and 

(c) it allows considerable extension of the scope of the study regarding analysis (Smith, 

2008). However, there are also disadvantages (a) the researchers have to utilise the 

original data collected and collection tools. (b) excludes questions critical to the study 

in the data, and (c) conditions and data quality are traded for control and accessibility 

(Vartinian, 2011). Each of these can affect the analysis and conclusions (see chapter 6, 

limitations). 

 

The data collection consisted of two types of assessed work. Firstly, the summative 

written reflections (WR), students' reflective narratives about prescribing experience, 

professional conduct and proficiency (NMC, 2006, 2018). The reflective essay aims to 

facilitate students demonstration of the range of knowledge gained. Students should 

show safe, effective prescribing based on reflection of an episode of their clinical 

practice experience (See Appendix 4). Secondly, the SCE test is an authentic NMP 

simulation designed to test student prescribing practice. Unlike the Objective Structured 

Clinical Examination (OSCE), the SCE is a single station designed by academic and 

clinical NMP practitioners (see Appendix 5). SCEs content and test item criteria are 

blueprinted, charted against legislated NMC mandates and NMP knowledge domains 

(Hardern et al., 2016). The NMP SCE is assessed as a coherent, meaningful whole task. 

Students’ consult with and examine a patient based on the presenting complaint to find 
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the diagnosis and prescribe appropriate treatment. The SCE aims to assess a range of 

knowledge, skills and performance (KSP) criteria (Hardern et al., 2016). Two examiners 

observe the candidate without interruption; KPS are captured through follow-up 

questions at the end of the assessment.  

 

The student's assessed work is primary data used for secondary analysis. There is a 

reasonable degree of confidence in data generation's integrity and confidence in the 

data's reliability in how it was collected for the following reasons. The assessment 

process is regulated, and there is an element of fitness for purpose. The NMP 

assessments were designed to capture information that accurately exhibits a 

candidate's ability (Cohen et al., 2017). There is strong evidence that the data collected 

can answer the research inquiry and the study aims. 

 

 

3.2. Data Analyses  
 

3.2.1  Developing the Code for Content Analysis 

 

For analysing the written text, a frequent method used is content analysis (CA). The 

research literature identifies the  CA process as words, terms, paragraphs, concepts, 

and semantics. There are many ways of coding the written message for analysis. CA is 

applied to address the following:- 

 

 

 

 

 

There are also different code development methods. Concept (or inductive) driven, data-

driven, or deductive priori -driven and theory-driven (Gibbs, 2007), specified by Boyatsiz 

(1998) as distinct frameworks for code development. For concept (or inductive) driven, 

a code is assigned as a concept becomes apparent in the text. In the data-driven or 

deductive a-priori research-driven method, the researcher uses someone else's code 

and framework to process or analyse the information. The researcher accepts the code 

originators presumptions, biases and projections (Boyatsiz, 1998 p.37).  A theory-driven 

approach generates codes deductively from theory. The former two concepts and data-

Sub-question [1]. Are the NMP Summative Written Reflections (WRs) a 

Valid Constructive Indicator of NMP Students' Proficiency for 

Certification and Licensing to Practice?  
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driven TA are susceptible to coding projection obstacles, where the researcher reads 

into or attributes something of their characteristics into the text. 

 

The deductive theory-driven thematic analysis (TDTA) applied in this study developed 

the coding and created approximately 120 codes under the nine NMP themes. The 

TDTA generated codes from Ryle (1949), Mezirow (1981), Benner (2001), and Bloom's 

(1956) theories, as identified in chapter 1, increased coding quality (see appendix 6a to 

6d). They are significant to the content analysis as they provide the categories for the 

investigation's focus (see chapter 1: 1.4).  The deductive TDTA approach used criterion-

referenced material anchored to prescribing activities, i.e. the NMC (2006, 2018) 

Standards of Proficiency document for independent prescribing practice. The TDTA 

helped reduce the researcher's projection bias and established some consistency in 

judging the observations made in the assessed work (Boyatsiz, 1998).  

 

3.2.2 Cohen's Kappa Statistic for Inter-Rater Reliability  

 

In the absence of prior studies using similar coding tools, reliability needs establishing 

using statistical analysis (Polit and Tatano- Beck, 2009).  The coding may not produce 

objective, reliable judgements about the WRs content. As the sample is known, an 

unweighted Cohen’s Kappa measured the Interrater reliability (IRR) agreement. The 

measurement estimates the TDTA coding quality by the raters’ ability to independently 

apply the codes to the same set of subjects’ assessed work and achieve consistency 

(Heiman, 2001; Bakeman and Quera, 2011). 

 

Cohen’s Kappa is a summary statistic that assesses the average agreement between 

two coders, applying coding to text. Cohen’s Kappa (K) is recommended over a simple 

percentage agreement because it calculates the agreement between two raters. Then 

corrects the probability that raters will agree by chance (Salkind, 2017). Table 3.2.2 lists 

the values for agreement between independent raters, occurring beyond chance, 

expressed mathematically as a score ranging from 0 to .20 for less than a chance 

agreement to 1.0, indicating perfect agreement (Tappen, 2016).  
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Table 3.2.2 Lists Cohen's Kappa (K) Interpretation values 

 

 

 

 

 

 

 

 

 

 

The literature suggests that the majority agreement should be ideally > .80= strong, with 

a minimum for acceptance of .60-.79 = moderate, indicating some confidence in these 

results (Bakeman and Quera, 2011; McHugh, 2012). When a high disagreement occurs 

across the coding, e.g., the majority coding < .59 (weak), this result indicates 

investigating the cause as the codes may need revision. The coders must discuss the 

minor disagreements and reconcile the disagreement (Tappen, 2016). The higher the 

Kappa agreement (>.80), the higher the agreement and rater accuracy. This study 

accepts the Kappa value of >.80 as a good indicator of rater agreement (Bakeman and 

Quera, 2011).  

 

Some factors can affect the Kappa value, including the number of codes in the data set.  

For example, Kappa’s responds to large numbers of codes (> 30) by increasing the 

kappa value, and the reverse is true for low code numbers (Bakeman and Quera, 2011). 

However, Bakeman and Quera state that even when Kappa is not perfect in practice, the 

computed rates are reliable estimates of Kappa values (2011, p 76). See chapter 8 for 

Kappa results. 

 

3.2.3 Content Analysis (CA) of the Written Reflections 

 

Within the Content Analysis (CA), the researcher explores WRs in an area not 

understood or extensively examined in the literature. The TDTA  units of coding derived 

from NMC (2018) standards, teaching and learning theory give the theoretical 

Kappa Interpretation 

None Minimal Weak Moderate Strong Almost Perfect 

0-.20 .21-.39 .40-.59 .60-.79 .80-.90 Above.90 

% of Data that are Reliable 

0-4% 4-15% 15-35% 35-63% 64-81% 82-100% 

McHugh (2012) 

 
Table 3.2.2 Provides a representation of Kappa values, the Table includes benchmark guidelines for 

 values, none to perfect. The percentage (%) calculate agreement as indicators of the quality 
 of the TDTA coding  and the raters’ ability to apply them.  
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justification to the analysis and help establish a codable moment in the text (Boyatsiz, 

1998). Theory triangulation, i.e., multiple rather than single theory approaches, examines 

the WR assessed work.  To allow a theory-informed analysis account of NMP practice 

(Carter et al., 2014; Yin, 2014). CA requires both inductive (the researcher immerses 

themselves in the data) and deductive (code application) approaches to analysing 

relationships between the theory and the text message (Boyatsiz, 1998; Gibbs, 2007). 

For example, what themes and concepts in the WR text count as relevant as the cited 

theory specifies. 

 

There is an acknowledgement that CA rely on subjective judgments, and there is a 

natural tendency to confirm proposed interpretations (Gibbs, 2007). However, the 

theories introduced in section 1.4 are a counterbalance to analyses of the WR content 

(Mayring, 2014). Bias theory selection is also possible. Nevertheless, the objective was 

selecting the best option, in this study, the teaching and learning theories in nursing and 

education (Quinn and Hughes, 2013; Wheelahan, 2010; Oermann and Gaberson, 2014).  

Students select the NMP scenario for reflection. Therefore, they are responsible for 

demonstrating the required range of knowledge gained underpin safe, effective 

prescribing practice (see Appendix 6 for assignment brief). The WR text mining and 

labelling occurred for all codes as they appear in the WR text (see Appendix 6a). Codes 

repeatedly found across the n=28 WRs are analysed and discussed under umbrella 

themes–Theme 01 Consultation, Theme 02 Patient Safety and Theme 03 

Communication, cited in the literature as significant to safe NMP practice (NHS, 2010; 

Morgan et al., 2014; Silverston, 2013).  

 

3.2.4 Text Mining using R-QDA 

 

R is an open-source programme and the software for Qualitative Data Analysis (RQDA) 

and used for code generation of the theorists and models identified in sections 1.4.0 to 

1.4.3 for data mining of the WR text. The TDTA codes for these identified theorists are n 

Appendices 6b to 6d, respectively.  The researcher scanned the students' 2500-word 

summative WRs in their entirety to generate qualitative data. Each WR was numerically 

labelled to maintain participant confidentiality and anonymity. The data were exported 

as a text file into the computer program R v3.2.3, the Qualitative Data Analysis [RQDA] 

package for coding. The text mining was performed on code completion and comprised 
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of seeking out content and assigning the codes to any variable of interest for content 

analyses. The RQDA software applied labels the WR text for the TDTA themes and 

codes. The WR content was examined line by line for text representative of the specified 

codes. The analyses aimed to determine the overall content validity of the WRs. What is 

captured and measured regarding levels of knowledge, subject proficiency (or course 

level mastery, see chapter 1 section 1.4) to establish the assessment's validity 

(Messick, 1995). Codes not mined in the WR text are discussed in the analysis related to 

the prescribing practice deficits. 

 

 

3.3 The Structured Clinical Examinations (SCE)  

 

The NMP program uses simulation to assess the students' prescribing achievement 

against the NMC (2006; 2018) standards for prescribing. The Structured Clinical 

Examination (SCE) is designed to match job proficiency and authentically represent the 

clinical prescribing problem  (Pugh and Smee, 2013; Hardern et al., 2016). The 

underlying assumptions are that SCE is context-rich and accurately assess traits 

relevant to professional NMP practice. Validity here requires that the SCE are context-

rich and (a) contain some related theory and subject domain constructs simultaneously 

(b) cover the required MHRA (2005), the NMC (2006; 2018) content and (c) assess the 

desired NMP standards and student traits. The psychometric analysis is pivotal to 

answering sub-question 2 concerning the SCE test's validity. 

 

 

 

 

 

3.3.1 The Rasch Model for Analysis: The Purpose and Function  

 

Test item criteria include background questions to assess cognitive skills such as 

problem-solving and complete tasks to meet the NMP goals successfully. Criterion 

Validity (CV) measurements indicate test function and examinees’ ability in specified 

domain areas represented by the test item criteria (Lin, 1980). To establish validity, the 

researcher applied psychometric statistics to the SCE test criterion. Test performance 

measurement in psychometrics determines the following: (a) whether the SCE test 

Sub-question [2]: To What Degree are the NMP Structured Clinical 
Examinations (SCEs) a Valid, Accurate Representation of the NMP  
Criteria they are Designed to Measure?  
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criterion has enough difficulty to validly test students’ ability in NMP knowledge, skills 

acquisition, and proficiency. That (b) the SCE test criterion can discriminate between 

students with high, medium and low NMP ability. Indirect measurement of the Latent 

Trait (LA) or person-ability is estimated using Item Analysis (IA) from the examinees' 

response. Therefore, IA provides a close approximation of test score meaning (Anastasi 

and Urbina, 1997; Embretson and Reise, 2009). This study acknowledges that it is not 

possible to establish test validity undeniably. However, Kane’s IVA may reveal that it is 

at least plausible using empirical measurement (Kane, 1992: 527). The SCE test 

hypotheses (a) validity and (b) relationships between test item function. For example, 

difficulty and person-ability will be analysed using the Rasch Model, which will also 

investigate test items at the test criterion level (Embretson and Reise, 2009).   

 

The Rasch model consists of a series for exact measurement to validate the clinical and 

theory characteristic of the SCE assessment (Streiner, 2010). IA has two prominent 

statistical measurements applied in this study. Item difficulty (DIF) and item 

discrimination (ID). Item difficulty (DIF) is as the term implies how difficult the test 

items are (Downing and Haladyna, 2006; Bond and Fox 2015). In test design, it is 

appropriate to ensure that tests are not so hard that students fail to achieve. 

Conversely, a too easy test fails to provide information about the test taker (Downing 

and Haladyna, 2006). In contrast, ID quantifies how well the test item discriminates 

between examinees’ with high subject-domain ability and those who are not. Further, IA 

facilitated the investigation of the test items' performance against external criteria- i.e., 

the theory presented in 1.4.2 and 1.4.3. IA thus provides counterclaims about the SCE 

test's (proficiency) assumptions and information for addressing this study's validity 

question under Kane's (2006) IVA. 

 

3.3.1.1 Interpreting the Test-Item Characteristics: The Item  
  Characteristic Curves (ICC)   

 

 

The logit (logistic) scale is the mathematical function in Rasch. Expressed as a 

probability (log-odds), the measurement locates the examinee's ability (latent trait (LA) 

and variable interest in the test item along the same logit (log-odds) scale. Latent Trait 

Analysis (LTA) models routinely set ability (or theta) at zero on the logit scale, which 

equates with the average 0.5 (50%) probability of a person's success on a test item. The 
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3.3.1.2 The Test-Item Difficulty (DIF) Values  

 

In CTT and IRT, express test item DIF as the likelihood of a correct response. Item 

difficulty will typically have the following ranges; very easy, easy, medium, difficult and 

very difficult. The item difficulty is an estimated measure of person-ability. The DIF 

calculations are the percentage of examinees’ with a given ability (trait, e.g., proficiency) 

in a test who correctly answer the test item (Bond and Fox, 2015). Rasch uses the 

standard error of measurements (SEM) to define the interval around the estimated 

measure of difficulty within which it is expected to fall. The empirical rule is that 68% of 

the sample mean should fall within one SEM of the true mean, which in Rasch 

modelling, 68% of the time is unknown.  Rasch systematically sets the SEM at zero. 

Therefore, an individual with an ability at zero (logit) will have a fifty-fifty probability of 

correctly answering the test item. SEM is a correction for potential inaccuracy in 

estimating exactness and precision in measuring parameters of interest (Hambleton 

and Cook, 1977). SEM is not extensively reported in this chapter. However, item fit 

statistics were applied to select the correct Rasch model to address SEM (see results 

chapter 5).  

 

Difficult test items require a reasonably high person-ability for the individual to answer 

the test item correctly. Fig 3.3.1.2 illustrates the position of the DIF parameter in a single 

test item. An examinee with a low capability of -1 has a lower probability of a correct 

response to a test item (Meyer, 2014). For the examinee whose ability exceeds item 

difficulty (> 1), the ICC shifts to the right of zero (anywhere between 0.0 too ∞) on the 

scale. Meaning the person is more likely to pass than fail the test item, i.e., the test item 

presents no difficulty to the individual. If the test items are too simple, offering no 

challenge to the individual, the results are negative. The ICC shifts to the left of the logit 

matric; in difficult test items, the opposite occurs (Anastasi and Urbina, 1997; 

Embretson and Reise, 2009; DeMars, 2010).  

 

 

 

 

 

 





84 
 

3.3.1.3 The Test-Item Information Function (IIF) Values 

 

The Item Information Function (IIF) is a precision or reliability measurement for 

standard errors (SE). The IIF also has its characteristic curve, but unlike CTT, single SE 

measurements and reliability apply to the entire instrument represented by the test 

score. In IRT, the SE estimates each test item and each examinee location (ability) on 

the logit scale. The SEs create confidence in the ability estimates the same way that 

traditional SE measurement builds confidence in the CTT scores (DeMars, 2010).  IIFs 

vary across the ability levels and produce maximum information for examinees’ located 

at the item's DIF level.  The height of IIF, where it corresponds with the item's difficulty 

value along the X-axis, whether positioned at left or right of zero logits, is the precise IIF 

measurement (Baker et al., 2004; Doucette and Wolf, 2009).  

 

As Fig 3.3.1.3 illustrates, the ideal IIF is bell-shaped in a broader range of tests-items. 

The bell shape indicates the test effectively measures ability levels over a range of D-

level test items, representing ability values between -3 and +3 logits.  In such cases, the 

measurement properties (of ability and DIF) and the amount of information collated 

from the individual items by the LTA model are at maximum precision at the height of 

the IIF. However, short wide IIFs overall have lower precision values due to their broader 

range of measurement. Where this is not found to be the case, for example, if the test 

items are difficult. The IIF will peak on the Y-axis at maximum precision at the point 

where most of the test items are in that region, usually where the examinee ability is 

located along the X-axis (DeMars, 2010; Meyer, 2014). 
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Fig 3.3.1.3. The Example ICC for a Single Test Item, Illustrating the Item Information Function (IIF) 

 (jMetrick Software, 2014) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The illustration in Fig 3.3.1.3 depicts that when IIF is functioning as intended. The IIF will 

have several graphical representations of single test items, have high precision 

measurement within a reasonably confined locus on the difficult [+1 to ∞] to the right of 

ability. Alternatively, too easy [-1 to ∞] to the left of ability located at zero logits on the 

scale. The IIF decreases as the person-ability levels move away from the DIF parameter, 

indicated by a peaked shaped IIF.  The IIF is considered precise in a specific area along 

the logit continuum. IIF can give highly desirable results dependent on the test 

information's intended use (Baker, 2001; Doucette and Wolf, 2009; Embretson and 

Reise, 2009). 

 

3.3.1.4 The Test Information Function (TIF) Values 

 

The Test Information Function (TIF) is a global evaluation of the tests’ precision, at 

examinee ability for different test items. The TIF is the totality of all the Item Information 

Function (IIF) in the test, using the item parameter estimates from the original test 

datum. TIF also gives the same test characteristics information to describe the entire 

ICC Left shift = low ability                            - 1    logit Scale + 1                     ICC Right shift = high ability 

Fig 3.3.1.3. The height of IIF, where it corresponds with the item’s difficulty value along the 
 X-axis when left or right of zero (theta) ability along the Y-axis logit continuum,  
is where precise IIF measurement are located (Baker et al., 2004; Doucette and 
Wolf, 2009).  
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test's measurement of examinee ability. The TIF, indicated by the red vertical slope in 

Fig 3.3.1.4, shows how well (precisely) the test performs its measurement (Hambleton 

and Cook, 1977). The singularly arranged test item parameters (i.e., DIF) and IIF are 

plotted from difficult to secure. Unlike IIF, which graphically represents multiple test 

items on a single ICC, a single line represents the TIFs global test function 

representation. Affiliated to the IIF, the TIF curve's height also peaks on the Y-axis in the 

region where the majority person ability resides. As seen in Fig.3.3.1.4, where it 

corresponds with examinee ability [theta, Ө] along the X-axis, the TIF precision estimate 

is located at the curves maximum height. 

 

Fig 3.3.1.4  The Example ICC for a Single Test Item, the ICC, the Item Information  

Function (IIF) and Test Information (TIF) (jMetrick: Software, 2014). 

 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

As illustrated in Fig 3.3.1.4,  the TIF and the examinee's ability are reported on the same 

scale. TIF gives a more worthwhile test validity measurement, providing a (logit) match 

between the examinee's ability and the test item criterion. Suppose the TIF in Fig 3.3.1.4 

ICC Left shift = low ability                          - 1    logit Scale + 1                  ICC Right shift = high ability 

 

 

Fig 3.3.1.4   the precision estimate in this figure is located at the TIF (the red line) at 0.04 on the  
                 ID values scale on the Y-axis. The measurement is taken where it corresponds with the 
                 position of examinee ability at theta (ө); at zero along the X-axis.   
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curve is high (peaked) indicated by the red line, as in this illustration. In that case, the 

conclusion is that the ability levels against the items DIF have a reasonable precision 

estimation. Like ICC and IIF, the parameter estimates in TIF for high ability examinees’ 

shifts the graph to the right of the zero logits point on the ability scale. In the easy test, 

there is a shift to the left of the zero logits on the ability scale (DeMars, 2010; Bond and 

Fox, 2015).  

 

3.3.1.5 The Implication of Rasch Modelling in Modern Test Theory  
    (MTT)  

 

The implication of MTT to the analysis methodology in this study is that closer attention 

is paid to Rasch Modelling, more specifically Item Analysis (IA). IA's impact is the 

capacity to determine test function and examinee attributes by applying other IRT 

models (Hambleton et al., 1991; Anastasi and Urbina, 1997; Embretson and Reise, 

2009). MTT depicts a more precise relationship between the score and the variables of 

interest for this study. In MTT, the measurement strategies focus on test-item and 

examinee ability. Therefore, the test score interpretations are more closely allied to 

CTT's observed score [X0] and exact score [XT] (Shultz et al., 2005). 

 

3.3.1.6 Quantitative Data Analysis using R-itm 

 

The Rasch model (RM) is the most widely used for item analysis  (IA). A family of RMs 

or parameter logistic (PL) models exist to mathematically analyse items to describe the 

relationship between the person's ability and the test items difficulty or discrimination 

(Streiner, 2010).  The 1PL is the original RM, and the 2PL and 3PL are extensions of 1PL 

(Embretson and Reise, 2009; Streiner, 2010). The 2PL has enhanced precision on the 

DIF parameter, and 3PL has an enhanced correction factor for guessing in students with 

a low ability (Baker and Kim, 2004; Streiner, 2010). The goodness-of-fit calculation 

describes how well the data fits the RM determined the 1PL suitability for data analysis. 

See results chapter 5. IA measurement was conducted using the Rasch 1PL model 

contained in the Itm package in the R programming environment.  The Itm package 

includes a range of calculations capabilities. The principle of R is to apply commands 

rather than a graphical user interface. The commands are generally made up of two 

parts: Objects and functions typed into the R console. Functions create objects.  
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3.3.1.7 Goodness of Fit Calculation 

 

The Itm package is a program within R- applied for the goodness-of-fit-test. A 

nonparametric bootstrap statistic determined the most appropriate model for the SCE 

data for the test-item fit. These results are in Chapter 5. In Latent Trait, Analysis (LTA), 

models identified in section 3.3.1 are used to examine the probability (p) of a correct 

response for each item against the (examinees’) ability level [𝑧]. A general model 

equation for this probability for the 𝑚th respondent in the 𝑖th item (question) is: 

 

𝑃(𝑥𝑖𝑚 = 1|𝑧𝑚) = 𝑐𝑖 +  (1 − 𝑐𝑖)𝑔{𝛼𝑖(𝑧𝑚 − 𝛽𝑖)}        [1]      

 

Where 𝑥𝑖𝑚 is the dichotomous response to the 𝑖th item by the 𝑚th respondent, 𝑧𝑚 is the 

respondent’s level on the latent ability scale. The guessing parameter  𝑐𝑖  represents the 

probability of getting the test item correct by guessing alone. The discrimination 

parameter  𝛼𝑖 describes how well the test item can differentiate between high/low 

ability. The difficulty parameter  𝛽𝑖 describes where the test item functions on the ability 

scale as a location index. The link function  𝑔 is a logit function, the natural log of the 

odds (logits), which map probabilities on a scale (Field et al., 2013). This calculation 

correlates the examinee ability to the possibility of correctly responding to the test item 

(Rizopoulos, 2006; p.2-3). The mathematical application for the 1PL Rasch model allows 

the calculation of the probability of a correct response for a given latent trait (LT), and 

the item parameter is as follows: 

 

𝑃𝑟(𝑥𝑖𝑚 = 1) =
𝑒𝑧𝑚−𝛽𝑖

1+𝑒𝑧𝑚−𝛽𝑖
            [2] 

 

The 1PL model allows test items to vary by how easy the test items are to answer 

correctly. Where 𝑃𝑟 is the probability that the response to the test item (𝑥𝑖𝑚 = 1) refers to 

the respondent  𝑧𝑚 choosing the correct response on the latent ability (logit) scale on the 

item parameter 𝛽𝑖 (difficulty). The item difficulty acts as the locator of a person’s ability 

on the logit scale; the logit function is ‘e’.  The SCE data has two distinct components, 

non-mandatory and mandatory question sets.  Each LTA model 1PL, 2PL and 3PL were 

applied to the generic and mandatory test items for goodness-of-fit to judge 

dimensionality. I.e., dichotomous datum or otherwise, identifying the most effective 

model for explaining the SCE datum (Embretson and Reise, 2009; Bond and Fox, 2015). 
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For the comparison results of the different models, see chapter 5, Tables 5.1. 2 to 5.1.3.2  

for the 1PL model datum.  

 

3.4 . The Structure of the Interpretive Validity Argument (IVA) 

 

The validity argument investigates the accuracy and plausibility of the claims and the 

assumption made about the student's capability against the cited theory underpinning the 

curriculum's teaching theory, and therefore, the assessment. Theory triangulation is 

consistent with Yin (2014) logic model.  Theory triangulation also provides lines of 

evidence for Kane's (2006, 2013) IVA, see chapter 1. The evidence organises the IVA 

discussion into a coherent and plausible interpretation of the examinee's performance in 

the assessed score context. The evidence supports conclusions on whether to accept or 

reject the NMP validity claim. 

 

Fig 3.4 illustrates this research's application of Kane's IVA positioned at the top level of 

the hierarchies. The second level includes the following. Firstly, the professional body's 

educational governance and the competency framework in nurse education must meet 

stakeholder and employee practice education requirements. Secondly, the QAA 

characteristics addressing the NMP scholarly demand and academic rigour in the 

master's programme. The third level contains the four prevailing theories used in nurse 

education and assessment, significant for measuring the content and criterion presence 

in the assessment and students' assessed responses.  
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learning to provide evidence for the warrants 1 to 4, also presented in chapter 1. In 

doing so, answer the stated research question(s). Consequently, the identified theories 

served several purposes, (a) they defined the observed performance domains in the 

WRs. (b) they provided an effective way of interpreting the WR content, and (c) in the 

SCE, the theories explicitly laid out the markers for performance measurements. Thus,  

assumptions about the student and their clinical practices are confirmed or refuted by 

theory.  
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CHAPTER 4: THE QUALITATIVE DATA ANALYSIS FOR THE SUMMATIVE 

WRITTEN REFLECTIONS. 
 

 

4.0 Introduction 

 

There is an agreement in the literature that students should apply concepts, 

theories, and other forms of knowledge to clinical situations. During reflection, 

theory and knowledge are used to identify patients' problems and arrive at 

decisions about the prescribing interventions and actions to take. This study 

utilised Mezirow’s (1981) seven concepts of reflection to assess students' 

reflective ability to apply their learning in different clinical contexts reflectively. 

This chapter presents the results of the content analysis of the WRs using TDTA 

codes derived from the NMC (2018) standards of proficiency for prescribing and 

theories presented in chapter 1. The NMC characteristics are operational in 

examining the text using the codes found across the 28 sampled WRs. This 

chapter addresses the following,  

 

 

 

 

4.1 Results and Findings 

 

Intermediaries distributed study information to a cohort of ninety students, and 52 

students consented. From the convenience sample of N=52, NMP students assessed 

work  n=28 were randomly selected. The N=28 sample size is considered appropriate for 

the case study design (see Methods, chapter 3). Two raters independently provided 

coding applied to each of the sampled students' work (see chapter 3). Inter-rater 

agreement (IRA) was conducted on the N=28 written summative and Inter-rater reliability 

(IRR) calculated using Cohen’s Kappa (K). Table 4.1 contains an extract of the Kappa 

results as an illustration for discussion. For complete results, see Appendix 8. 

 

Sub-question [1]. Are the NMP Summative Written Reflections (WRs) a Valid 

Constructive Indicator of NMP Students’ Proficiency and Certification/Licensing to 

Practice? 
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milder symptoms such as a skin rash, blistering or itching, is unaddressed. A significant 

and potentially missed problem is medication history. A common cause of drug-related 

fatality is anaphylaxis1 or hypersensitivity and hyper-susceptibility. This criterion is 

essential to NMP as it can compromise new drug treatment. 

 

Furthermore, an exploration of unprescribed medicines should include OtC, as they can 

have profound implications for patient safety and the potential for drug interactions (code 

8). There is adequate exposure in theory and practice in the undergraduate and 

postgraduate curriculum and nursing training related to identifying and recording patient-

reported allergies. Also, the subsequent procedural knowledge is contextual to the course 

of action. I.e., what the practitioner does with this information, the prescribing measures 

taken in the presence of a known allergy, is missing where the code identified in the WRs. 

 

4.2.3 NMP Subject Domain- Theme 02: Establishing Options (Patient  

Safety).  

 

Establishing Options (Theme 02) takes an overview of patient safety in the context of  

NMP. Establishing options is an opportunity for the student to demonstrate NMP subject 

learning in areas related to making prescribing safer in response to reports on 

medications error and harm to patients. The purpose of patient safety in the NMP 

curriculum is for students to understand their role in minimising the occurrences and the 

impact of any prescribing events that may cause the patients' harm.  Patient safety is 

paramount to the overall consultation (Theme 01). Some students have addressed 

aspects of this theme in their WRs. See Table 4.2.3 for results. 

 

 
SEE END NOTE 
1 Anaphylaxis 
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Procedural knowledge is useful in guiding and directing NMPs in what intervention is 

needed and how to reach a solution. Procedural is acceptable as this knowledge type 

aligns with the real world of clinical practice. Cognitive thinking processes about 

anatomical, pathophysiological diagnoses, i.e., the cause of the presenting condition and 

effect, the deteriorating health, are vital to the PE. Declarative knowledge should 

preferably be in conjunction with procedural knowledge to reach a correct differential and 

working diagnosis (code 26 and code 33, respectively). Procedural knowledge on its own 

can be problematic as it can hinge on the performance and knowing only the next-step 

sequence of a psychomotor skill. In practice, the procedure skill can give the appearance 

of proficient, safe and efficient practice, even in the absence of underpinning cognitive 

knowledge of anatomy, bio-physiology and the pathological process of disease. 

 

4.2.3.1.2 TDTA Code 34, Requesting and Interpreting Diagnostic Tests  

 

Requesting and interpreting diagnostic tests is essential for diagnostic accuracy and for 

making a definitive diagnosis. The probability or working diagnosis of a disease is 

estimated. A positive test result acts as an indicator that the diagnosed condition is 

present. Tests can be invasive, i.e. those requiring a break into the skin, such as blood 

tests, biopsy, or body orifice exploration as in endoscopy. Otherwise, non-invasive tests, 

i.e., Electrocardiogram (ECG) X-Ray or Multi-Resonance Imaging (MRI) scans. For code 34 

presented in n=09 of the sampled N=28 WRs, the test requests varied from non-invasive 

to invasive or both. Students St. 03, 12, 22, and 27 communicated declarative and 

procedural knowledge by checking for tests requested.  The excerpt below illustrates 

code 34 as presented in the WRs. 

 

 

 

 

 

 

 

 

 

 

st 03, 05, 11,15 “results from routine and standard screening tests were present”, or 
stating the test requested  

St. 22, 27, urea, electrolytes, and St. 12‘ haemoglobin’ , 
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result of a specific blood test,  the Procollagen type 1 N-propeptide (T1NP). However, 

concerning the T1NP serum concentration levels found in the test results, the reference 

intervals range for normality and abnormality is not discussed in the context of 

prescribing. Neither was the correlation between serum P1PN levels and an (or any other) 

specific or plausible underlying cause for fragility (stress) fractures. Bisphosphonates' 

optimal effect requires adequate calcium and vitamin D intake before and during therapy. 

Here knowledge of product (code 11) requirement is missing as an alternative rationale 

for the unreduced bone turnover. In the NMP context, exploring medications history (code 

12) may highlight the absence of vitamin D in the treatment plan or omission due to 

patient compliance. Assessing the patient's diet and lifestyle under holistic needs 

assessment (code 30) ensures treatment compliance. Holistic needs assessment 

identifies desirable or undesirable outcomes (code 09). Alternatively, there may be an 

issue with clinical effectiveness (code 03) concerning bisphosphonates as treatment. In 

the St 01 WR example, know-how to request investigations is clinically specific, domain-

focused, but insecure in a clinical NMP practice context. The coding of WR content did 

not suggest that the clinical practice techniques are refined or to a level of proficiency. 

 

 

4.3 NMP Subject Domain-Theme 03: Communicating with Patients' 

 

A consequence of governance and policy is ensuring patients have a good experience, a 

sound practitioner-patient relationship, practitioner-patient communication. Patient 

involvement in medication prescribing decision-making is an NMC governance and NHS 

policy requirement. The communication strategy aims to develop robust patient-

practitioner relationships to ensure medication compliance. The healthcare literature 

consistently reports that patients’ satisfaction is perceived as good communication that 

influences treatment compliance. See, for example, the Kings Fund  (2017) Young et al., 

(2017). Communication is vital to delivering safe, quality care, thereby improving the 

patients' healthcare experience and outcome. Table 4.3 contains the TDTA codes and 

code descriptors for the NMP Theme 03 Communication.  
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Disease characteristics can be very troublesome to the patients. Some patients may have 

the notion that medications, in general, are more harmful, addictive or poisonous and 

should not be ingested. In the presence of polypharmacology11 (code 19) and multiple 

pathologies12 (code 27) and in the absence of prescribing the lowest dose for the shortest 

possible time, non-drug treatment options should always be considered. The expectation 

is that NMP students' explore the issues around the patient's perceptions regarding their 

presenting condition (code 22) and treatment intervention (Code 32). Exploration ensures 

that the patients' values and beliefs are not counterintuitive to prescribing safely (code 

65). In context to providing appropriate treatment (code 32) or establishing a review plan 

(code 29) for concordance, adherence and compliance. 

 

The analysis revealed that evidence and the presence of strategic knowledge across the 

sampled N=28 written reflections are not prevalent in this NMP cohort. This knowledge 

type is key to developing deep learning and insight into understanding the subject 

domain's principles and other theory's clinical practice functions. Strategic knowledge 

should underpin practice and practical performance, procedural process or technique. 

This knowledge is fundamental to safe, proficient practice. The absence of strategic 

knowledge can position students into over-reliance on the formalised structure of 

procedure and performance, i.e., codified as standardised competency procedures. 

Strategic knowledge theory explains theory practice interrelatedness for identifying the 

causality and considering an appropriate diagnosis (code 33), treatment and intervention 

plan. Consider, for example, cardiopulmonary resuscitation (declarative plus procedural) 

and the resultant (strategic) medications required. In combination with theory to support, 

this activity stimulates high-inference deliberate learning. Section 4.2 and 4.3 verified that 

students have solid declarative knowledge and procedural knowledge; however, minimal 

strategic knowledge achievement is demonstrated across the N=28 WRs.  

 

4.4 Mezirow's (1981) Seven Concepts of Reflection 

 

Mezirow’s (1981) framework has an advantage over the other modules previously 

outlined for analysing reflection. Mezirow’s reflective levels are operationally defined and 

 
SEE END NOTE 
11 Polypharmacology 
12 Multiple Pathologies 
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4.4.1. Mezirow's First Concept: Reflectivity 

 

Mezirow (1981) defines his first concept, reflectivity, habitus, and non-reflective 

customary or traditional practice. Although the student may be aware of a specific 

practice behaviour (a habit), a form of seeing, thinking or acting, there is no critical 

consciousness. For example, the individual may have good practice sense and familiarity 

with the practise field. Familiarity is a condition of participation that, like prevailing 

(habitual) customs and traditions, equates with the achievement of an assessed task in 

theory and practice. Fig 4.4.1 illustrates those students whose WR content were 

attributed to reflectivity, concept 1- level 1.  Level 1 is identified more than once in all the 

students' work, some students [n=17] scoring 100% in this reflective category. 

 

Fig 4.4.1 Mezirow’s (1981) Concept 1: Results in Summary. 
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Mezirow's (1981) Concept 1: Reflectivity

Reflectivity Affective Discriminant Judgemental Conceptual Psychic Theoretical

Fig 4.4.1. illustrates the Mezirow’s Reflectivity criteria coded and identified across the N=28 sampled       
                  WRs. Of the n=8 /N=28 students’ who presented this criterion in their WRs, the lowest %  

value for the Reflectivity criterion was found in St. 23 at 32% and the highest % ratings 
were identified in n=18 students assessed work at 97-100% 
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In Fig 4.4.1, the results showed level 1 reflection as the most frequently present 

code, in N=28 students WRs, with a content rating of >70%  in n=21 /N=28 in this 

reflective category. The following excerpts typify reflectivity found in the written 

reflections, consisting of descriptive information, limited statement of fact, or 

reference to their feelings.  

 

 

 

 

 

 

 

 

 

The example descriptors form students13 and 15embody non-reflection (level 1). Devoid 

of the critical consciousness typified at reflectivity level 5 to 7 required to evidence the 

development of NMP learning, abilities and practise (see Appendix 6). These students 

limited themselves to declarative knowledge about reflection and novice clinical and 

theoretical application. The individuals' beliefs, subject knowledge base, and theories 

underpin their understanding, which situates their practice remained unarticulated. The 

overall result was that many students failed to reach more challenging reflection levels—

for example, level 2 (Affective Reflectivity). Particularly, levels 5 to 7 representative of the 

critical theory underpinning reflective practice. The levels 5 to 7 of reflectivity are the 

attributes AP, expected for NMP. 

 

4.4.1.1 Concept 2, Mezirow's Affective Reflectivity 

 

Affective Reflectivity, outlined in Chapter 1, Table 1.4.3, is an awareness of an individual’s 

feelings about the way they are thinking or acting, and habits for doing so were found in 

n=8 of the WRs. At this level, students express their feelings,  demonstrate an awareness 

of those feelings and the potential impact they may have in their perception of the 

practice event. Awareness of feelings requires an ability to assess the efficacy of thought, 

actions, habits, ways of doing things, and questioning the clinical activity. As discussed in 

     St.13 
        “…, the reflection and analysis of this consultation has shown me how far I have  
        come in developing the necessary skills and knowledge to prescribe safely for my  
        patients”. 
 
 

 

     St.15 
        “…, I believe using reflection in everyday practice will aid me to become an expert  
         practitioner. I feel reflection will help me to rationalise and deal with stressful 
         situations and complex patient situations “. 
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St.04 also identifies the routine practice of discussing the patient’s care before the 

appointment. Still, it does not address the willingness to share and debate prescribing 

practice (code 74). The NMP code criteria are relegated to "the Dr neglecting to read the 

patient's medical notes before the consultation". Further, this incident does not support 

the theory in assessing patients’ needs or the related health information applied to plan 

the patients' care (code 30). The planning and planned achievement for the patient are not 

reflective within the NMP role. Also overlooked is code 30, the holistic, humanistic 

approach, which ensures that healthcare practitioners perceive the client’s unique needs.  

The excerpt from St.08 implies Mezirow’s concept reflectivity. The student describes their 

feelings about their way thought and actions are processed. However, attempts at 

assessing the causes for these thoughts and actions and St. 08's professional 

relationship is, i.e., prescribing responsibility is in the situation, is not followed through in 

WR discussion. 

 

 

 

 

 

 

 

The student 08 statement 'lack of compliance with the current medications' merits a 

thoughtful reflective exploration. A search for explanatory answers to understand the non-

compliance claim and cause. Also, the rationale for this thought process toward the 

patient. An investigation of the patient's social determinants relative to the 'current 

medications’ (code 14) may provide a physical, psychological or cultural-religious reason 

(code 41) for the ‘lack of compliance’. The student recognised the implications for 

‘polypharmacology’. However, non-compliance to medicinal treatment indicates this is not 

a risk factor. Attention to the rationale for the patient's non-compliance could enhance the 

written reflection quality to level 5, conceptual reflectivity. If associated with the patient’s 

holistic needs (code 30), lifestyle (code 41), values (code 46) or other prescribing 

reasons. 

 

 

 

     St.08 
 
     “….It would be inappropriate to suggest prescribing more medication if there was a lack of  
      compliance with the current medications as prescribing more would not solve the problem 
      and have wider financial and poly pharmacy implications..”. 
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the student’s perception of the treatment regime, are absent. Along with the confirmed 

diagnosis of AKI by other tests and the critical evaluation of the outcome of carrying out 

that care. Typical and representative of habitual ways of doing things found in the n=4 

written reflections. As illustrated by the excerpt from student 12,  unaddressed is the 

rationale for the student’s cause of concern. 

 

          St.12  
          “The management of AKI13 is, therefore, to give fluids…., simultaneously”, … “I was 
           also concerned about prescribing fluids to treat the AKI which could have a negative 
           effect on the HF 14 with further fluid overload15.” 
  

 

 

AKI is diagnosed initially by elevated serum creatinine16 levels, confirmed by a Glomerular 

filtration test (GFR17), and AKI management is intravenous (IV) fluid therapy to restore 

GFR and increase urine output. The treatment aims to re-establish systemic blood 

pressure and cardiac output, such as in HF and subsequent reduced cardiac output,  the 

pre-requisite for AKI. Fluid therapy is contraindicated in HF as fluid-overload may impede 

the HF resolution and adversely affect cardiac function. Although the student articulates a 

concern for prescribing fluids to treat AKI, this is unrelated to recognising the reality of the 

context in which these clinical interventions function. For example, there was some 

discussion regarding the prescribing intervention choice or action, e.g. IV diuretics, but 

not much reflectivity on the learning experience within the complexity of the care 

situation.  For example, other prescribing options to support the heart function,  e.g., 

intravenous inotropes, which have a dual effect of cardiac support and subsequent 

diuretic effect to improve urine output, remained unexplored. 

 

4.4.1.3 Mezirow’s Fourth Concept: Judgemental Reflexivity 

 

This concept was not found in the Sampled N=28 WRs.  

 

 
SEE END NOTE 
13 Acute Kidney Injury (AKI) 
14 Heart Failure (HF) 
15 Fluid Overload 
16 Serum Creatinine 
17 Glomerular Filtration Rate (GFR) 
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4.4.1.4 Mezirow’s Fifth Concept: Conceptual Reflectivity 

 

Conceptual reflectivity is the ability to self-reflect, critique, and critically question whether 

the concepts employed, such as the political, cultural, social, economic constructs and 

legislation that influence healthcare practice, are adequate for making sound NMP 

judgment decision-making.  Mezirow’s fifth concept posited as a higher level as 

conceptual reflectivity is associated with critical consciousness. The fifth concept 

challenges healthcare practitioners to be aware of and engage in intellectual argument 

and debate about the influence of research, policy and legislation on practice.  In Fig 

4.4.1.4, a small number of students n=3 of N=28 engaged in concept reflectivity.  

 

Fig 4.4.1.4. Mezirow’s Concept 5: Results in Summary  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.4.1.4 Shows the results for the Conceptual Reflectivity criteria coded and identified  
                 across the N=28 sampled written reflections. Of the students [n=3] who presented  
                 this criterion in their written reflections, the lowest conceptual reflectivity criterion %  
                 ratings were St. 09 at 19% and the highest % ratings were identified in St.23 at 32%  
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Student 19 begins to question policy and consider it to support and defend decision-

making around prescribing. There is also an indication of an assessment and evaluation 

of nurse prescribing, its benefits to the broader NHS organisation, judgment about 

thoughts and perceptions for a holistic understanding of this situation.    

 

 

 

 

 

 

 

Absent from the written reflections are intelligent arguments and debates related to policy 

and critical questioning of how the policy may defend prescribing decisions. For example, 

and based on the above excerpt, the NMP problems with the social and cultural policy 

construct suggesting a perceptual change about the NMP role is required. Attention to the 

problems inherent to NMP practice, considering possible policy failure reasons, would 

convincingly address conceptual reflectivity. For example, the student's critical 

examination of their policy position concerning governance and legislation may help the 

NMP student conceptualise their perspectives. The critical examination result is 

questions concerning the socio-political barriers to NMP practice and policy to improve 

the sceptical attitudes encountered in NMP practice.  

 

4.4.1.5 Mesirow’s Sixth Concept: Psychic Reflectivity 

 

This concept was not found in the Sampled N=28 WRs.  

 

4.1.1.6 Mezirow’s Seventh Concept: Theoretical Reflectivity 

 

This concept was not found in the Sampled N=28 WRs.  

 

 

      St.19  

      “…. if nurse prescribers are to be taken seriously, we should welcome any opportunity to  
      challenge policy and defend our decisions around prescribing, …. The only way to prove 
      that nurse prescribing is beneficial to patients, colleagues and the NHS is to grasp the  
      opportunity to prescribe and prove to those with scepticism, that nurse prescribers can 
      become a valuable member of their team.” 
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The implicit rule here is that these students are new to NMP, and therefore, they are 

novice practitioners. Habitual practice interprets the NMP event described in the WRs. 

However, the majority were overly reliant on rules to guide their actions. Without 

acknowledging through reflection, the underpinning knowledge elements that prelude 

judgement, critical thinking in action. For example, students 07 and 28 stated the 

following: 

 

         St. 07 
         “…..., The guidelines go on to suggest…., wounds should be cleaned thoroughly prior to 
          closure…, If a wound requires exploration or debridement,18 then it should be  
          anaesthetised19.”  
 

 

 

 

 

This study acknowledged that students’ in a new area of clinical practice might perform to 

a novice level. However, NMP students’ neither practice nor prescribe outside of their 

clinical practise area, e.g., oncology nursing or area of expertise in exposure to NMP 

development. Therefore, within the speciality scope (i.e., oncology), the knowledge and 

skill should exceed novice. The expectation is that students would exhibit much higher 

practice acumen. NMP students should demonstrate the capacity to explore treatment, 

interventions and actions to critically examine why they took such actions or made such 

judgments and not others. Further, the NMP students should have considerable 

experience addressing many-core transferable clinical nursing elements,  such as wound 

care and dispensing medicines, i.e., use of drug formularies. These concepts are generic 

learning to nursing and subsequently transferable to NMP care and practice.    

 

 

4.5.1.1 Advanced Beginner: Level 2 

 

Advanced Beginners (ABs) understand the recently learned textbook theory's contextual 

meaning and terms of practice. ABs have managed some real clinical situations of note 

due to their post-graduate status. However, the NMP student should draw on prior 

 
SEE END NOTE 
18 Debridement 
19 Anaesthetised 

      Moreover, St. 28 
       “…. I routinely refer to the seven principles of good prescribing advocated by National  
       Prescribing Centre…. I have found this to be a safe invaluable tool for nurse prescribing.” 
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influence on the student’s ability to perform fluently and effortlessly based on length of 

practice in nursing. The following excerpt from the NMP student (st.10) written reflection 

illustrates the AB characteristics. 

 

 

 

 

 

 

 

In contrast to the novice nurses’ performance and behaviour, the ABs actions are task-

driven about demonstrating procedural knowing. That the guidelines exist irrespective of 

content and know-how, the rules support or influence NMP practice. According to 

Benner’s model, ABs have an increased sense of responsibility enacted through achieving 

goals by mastering a task- by routine referral to principles such as those described by 

St.10. The ‘up to date’ information referred to was not unfolded or integrated into the text 

to demonstrate the application in the evolving clinical situation described in the WR (see 

st.10 excerpt). It remained a ‘task by routine’ and a simplistic referral to being ‘up to date. 

The ‘up to date’ evidence was not applied to uncover clinical knowledge development 

aspects or demonstrate how the evidence determines safe, effective NMP interventions. 

The high number of AB practices (n=20/ N=28) was an unexpected finding. See Fig 4.5.1. 

The NMP students work at AP status and study at post-registration masters level. These 

criteria lacked visibility in the WRs analysis.    

 

 

4.5.1.2 Competence: Level 3  

 

Characteristics of the competent nurse continue to follow the rules designed to assist 

them in working productively. However, a sense of what is situationally important may be 

absent. At this level, NMP nurses typically have 2-3 years of experience in a specific 

setting or specialist discipline. Rule application is context-driven, procedural, but pertinent 

to the situation. The nurse is conversant in when and where to seek expert advice. 

According to Benner, the competent practitioner can visualise the outcome for the 

patient. Based on similar previous events, practitioners’ recognise the importance of the 

rules, is accountable to those rules but not their impact or the result. The criterion 

      St 10 
 

          “… When prescribing antibiotics, as an independent prescriber it is important to ensure  
           that I use up  to date information…. Local trust guidelines (2014) are in line with the  
           government guidelines "Start smart, then focus" (ARHAI 2011)”…. “This means giving the 
           right drug in the right dose at the right time for the right duration in every patient”. 
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Student 04 displays competence, including the classic non-context-driven action, in their 

management of the patient’s allergic reaction (code 1), illustrated by engagement with a 

performed task. The student used the appropriate formulary (code 85) in discontinuing 

the medication, applied the information in the clinical context (code 78).  Benner (2001) 

described this as skilled know-how, which de-locates integrated knowledge for practice. 

St 04’s WR did not consider an alternative, replacement drug therapy to treat the patient’s 

presenting condition (code 32). In this context, “the most effective strategy for managing 

drug allergy is avoidance or discontinuation”. However, there are potential and significant 

consequences of stopping the drug concerning codes 07 the disease severity and code 

99 (therapeutic) drug action.  How this information concerning allergies shaped or 

influenced the prescribing decision and action (code 64) following the discontinuation of 

the is not evident in St.04’s WR.    

 

4.5.1.3 Proficient: Level 4  

 

Benner’s proficient nurse is characterised as thinking about what to do, triggered by their 

experience of similar events. Essential ‘prioritised’ features of a situation will stand out, 

and others will recede into the background for later consideration. Aspects of care are not 

compartmentalised or approached as tasked performance. Due to experience, the 

proficient nurse promptly addresses notable and significant clinical events combined with 

a clear rule like calculation, decisions made about how best to manage the situation. The 

proficient nurse is analytical of plans that worked in the past and modifies these plans, 

homing in on resolving the problems and responding to current events. Aspects of care 

are not compartmentalised or approached as tasked performance.  Such nurses have an 

extensive repertoire of clinical experience to draw on. The approach to a situation is 

holistic, i.e., using a broader spectrum of clinical theory and knowledge for care planning, 

intervention management, and delivery.  As shown in Fig 4.5.1.3, identifies the Proficiency 

criterion identified in n=4/N=28 students’ WRs. 

        St.04  
 

       “…. I took some time reading the BNF for advice… the most effective strategy for the 
       management of drug allergy is avoidance or discontinuation the recommended  
       treatment to give to a patient…” 
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Fig 4.5.1.3 Benner’s Criterion Level 4: Results in Summary 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For these n=4 students’ qualities of Benner’s proficient practitioner were distinct parts of 

a few WRs. In comparison to competence, proficiency demonstrates superior 

performance supported by knowledge application in clinical events. There is a global 

understanding of the patients evolving clinical case (code 22) based on knowledge and 

understanding of anatomy related to the PE (code 25).  Along with experience to interpret 

the patients’ disease severity (code 07) and changing clinical conditions. The excerpt 

from student 05 illustrated proficiency in observing, understanding, and interpreting the 

patient clinical status, situation, and the appropriateness of the response. 

 

Fig 4.5.1.3 Illustrates the proficiency criterion represented in n=4 of the sampled N=28 WRs. Of  
                     the students whose work was coded as Proficiency, the lowest Proficiency criterion      
                     % ratings were St.05 and 09 at 10 % and marginally smaller 8% respectively; the  
                     highest was St. 19 at 32%. 
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        St.05            “…with 'Surviving sepsis20 guidelines …… recommended for fluid resuscitation21 in 
severe sepsis…….  consideration was given to this patient with cardiac history” …. “The 
administration of Normal  Saline 0.9%22 will raise serum chloride23 which in the already 
compromised…..., the patient will  experience metabolic acidosis, and this may lead to a poor 
outcome for the patient.” 

 

The proficient practitioner sees the relationships between aspects of the situation. For 

example, “the patient’s cardiac history,” and in assessing the patient’s history, there are 

reflective thoughts about “recommended fluid resuscitation….” Unlike students 04 and  08 

in section 4.5.1.1, student 05 identified the patient's biochemical response to the normal 

saline and discussed it in the context of the patient’s confirmed elevated serum chloride. 

The adverse effect this may have on the patient is in line with the medication’s 

precautions and contraindications (code 20).  The application of their experiential 

knowledge to the salient features of the situation, i.e., “metabolic acidosis 24”. The 

subsequent “… a poor outcome for the patient….” demonstrates that the student has a 

perspective on which physiological aspects present are significant. These are addressed 

well in the following WR excerpt, where reflexivity on experiences is flexible and 

consciously used.  

 

4.5.1.4 Expert: Level 5  

 

Missing from the Sampled N=28 WRs is Benner’s fifth criterion of expert practice. 

4.6 Bloom’s Taxonomy of Educational Objectives: The Cognitive Domain 

 

Bloom’s (1956) educational objectives is a structure that promotes mastery learning. 

These BT objectives depict the expected increase in cognitive complexity and in-depth 

learning. At the masters level study, the academic attainment requires higher cognitive 

skills evidence of more in-depth understanding and knowledge transfer to various NMP 

clinical duties and contexts. Bloom’s taxonomy exhibits the six domain categories 

illustrating specific knowledge and skills acquisition gained through the 

 
SEE  END NOTE 
20 Sepsis 
21 Fluid Resuscitation  
22 Normal Saline 
23 Serum Chloride 
24 Metabolic Acidosis 
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The excerpt from St.22 is an example of the terminology or vocabulary representing the 

language of the discipline used to converse intelligently. Medical terminology such as 

‘purulent discharge’, ‘erythema’ and ‘phalanx of the hand...’ is the universal vocabulary for 

healthcare practitioners to communicate with colleagues and express clinical 

information.  Students can recall, recognise and use the terminology such as names of 

tests or the medical terminology but may not fully understand, as indicated by the 

declarative statements made in St.22’s excerpt  

 

  

St.22 
          Both patients' wounds showed no obvious purulent25   discharge; however, the four cardinal  
         signs of infection; erythema26, pain, swelling and warmth…., were all present in their affected 
         hand. Both patients were experiencing limited movement in the phalanx of the hand that was 
         affected by the bite. 
 

 

 

In the students’ WRs coded for this taxonomy, there was no probing beyond recall. In 

places, meaningful interpretation of the information was lacking and, in some cases, 

inaccurate. For example, the significance of the assessment for infection, the implications 

of ‘limited movement in the phalanx’  (code 26), the differential or (code 33) the working 

diagnosis is not explained or explored in the MNP context. 

 

4.6.1.1 Bloom’s Cognitive Domain Taxonomy Level 2, Comprehension 

 

 
Bloom’s classification of comprehension represents an understanding of the 

communication's real message, requiring translation, interpretation and extrapolation.  In 

translation, the student can put the information in other terms, usually giving meaning to 

the parts of what is communicated- often in isolation; the meaning determines the 

context in which the ideas appear. However, the information is, according to the definition 

akin to recall, declarative knowledge. Interpretation requires the student to think about the 

relative importance of the ideas presented, such as the context of reflection, the clinical 

relevance and interrelationships of disease or symptoms described within the text.  In 

extrapolation, the student states what the clinical matter's truth is believed to be, 

 
SEE  END NOTE 
25 Purulent 
26 Erythema 
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St 24 
         …” In the minor injury’s unit, I saw a patient that had inverted his ankle27. The 
         patient inverted his ankle playing sport and had presented due to pain and swelling  
         around the ankle”… On assessment he was tender over his AFTL28 and CFL29 but had no bony  
         tenderness to his posterior Malleolus or distal aspect to his Fibula. He was X-rayed  
         showing no fracture and I decided to give him an ankle brace for support, refer him to  
         physiotherapy and advise regular Paracetamol. 
 

 

 

Student 24 demonstrated translation at the level akin to textbook factual recall or Ryle’s 

(1949) declarative knowledge. There is correct, appropriate and contextual use of medical 

terminology to establish and achieve interpretation. However, as a sub-component of 

comprehension, the student should denote meaning to each of the terminologies used, 

i.e., the tenderness ‘over his AFTL and CFL’ relative to the ‘inverted ankle.’  See endnotes 

for definitions. Alternatively, give brief but precise examples of their function and type of 

pain in the context of disease severity assessment (code 07), i.e., inflammation within the 

immediate or adjacent text, to demonstrate these concepts' comprehension.  For 

example, the function of the various ligaments surrounding the ankle and forming part of the 

joint capsule surrounding and lubricate the joints (code 12). In the absence of a fracture, the 

student has correctly offered ‘an ankle brace’ as a non-medical treatment option (code 50) to 

immobilise and support the injury site, preventing further trauma. However, due to the physical 

symptom, the ankle swelling and subsequent pain do not correspond with codes 39 and 42,  

which address dealing sensitively with patients. 

 

The essential characteristics of demonstrating interpretation are that students 

understand significant ideas and their clinical interrelationships in their WRs. For example, 

st.24 stated the ‘ X-Ray showed no fracture’. However, there was no reference to the 

evidence base for treating such injuries (code 81). Collectively missing from this  WR 

were the related discussion about the alternative appropriate treatment options (code 32), 

i.e., ice packs, limb elevation, and prescribing practices relative to ankle inversion 

treatment. Or a reference to recommended non-steroidal anti-inflammatory (NSAID) drugs 

or topical creams (code 80).  Suppose either paracetamol or NSAID pain-relieving agent 

are prescribed. In that case, a discussion of the effect, reason, and rationalisation for the 

presenting condition ‘pain’ is expected (codes 11 and  19). In this taxonomy's 

 
SEE END NOTES 
27 Inverted Ankle 
28 Anterior Talofibular Ligament (AFTL) 
29 Calcaneofibular Ligament (CFL) 
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Of the N=28 sampled written reflections, n=7 of the students presented examples of 

application in their prescribing practice; unfortunately, this level of use is not 

demonstrated consistently across the n=7 students. One-way evidence of application may 

occur directly relates to drug or product selection for prescribing. For example, drugs or 

products designed for primary use in specific diseases and for treatment purposes, such 

as found in the WR of St. 27. 

 

St.27 
       “NICE guidelines……Theophylline as a next stage option for unstable COPD 30….., a potent 
       bronchodilator and this would have been an appropriate option if I felt Broncho- 
       constriction31 was the primary cause of the symptoms experienced. However, I felt that  
       inflammation was the issue which is why I felt oral corticosteroids32  where the most 
       appropriate option…. a maintenance dose of prednisolone outweighed the risks.”                                     
  

 

The above excerpt is an example of an NMP theory application intentionally used for a 

clinical problem. The student has logically identified various related factors about 

theophylline to treat (or not to treat) the presenting unstable condition of Broncho-

constriction. Not the primary cause of the COPD instability and therefore discarding 

Theophylline33 as a treatment and therapy option (code 28). The decision not to 

decongest the chest to prevent further exacerbation of COPD led the student to conclude 

that Theophylline would not be helpful.  As the cause of the patient’s unstable condition 

was “inflammatory”.  In the potential risk and benefit assessment (code 48), the student 

opted to treat the patient with corticosteroids, the most appropriate treatment (code  32).   

  

4.6.1.3 Bloom’s Taxonomy Cognitive Domain Level 4, Analysis   

 

This taxonomy emphasises grasping meaning and intent in knowledge-theory use for 

analysis of other relevant material. The analysis addresses why a solution works or 

identifies errors in logic to explain why a solution fails to work to resolve a problem. In 

presenting ideas, the student should demonstrate critical judgment to determine how well 

the concepts are interrelated and relate to the problem resolution argument.  Fig 4.6.1.3 

summarises the results for analysis as coded in the sampled N=28 written reflections. 

 
SEE END NOTE 
30 Chronic Obstructive Pulmonary Disease (COPD) 
31 Broncho-constriction 
32 Corticosteroids 
33 Theophylline 
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In achieving Bloom’s analysis criterion, students actively look for relationships between 

terminology, i.e. MAO inhibitors interpret their function in increasing the BP. The student 

may need to recall the specific facts about MAO. Still, analysis requires the student to 

examine the cause-and-effect relationships (code 27). The student analysed the clinical 

observation, the increased BP, and the theory concerning MAO to propose the possible 

causes being the MAO's inhibiting effect, determining this as the best reasoning based on 

the clinical recordings (code 11). However, the critical missing factor about NMP is the 

pathophysiologic37 effect in MAO inhibition. Specifically, the build-up of tyramine, the 

causative agent. Its impact,  vasoconstriction leading to an elevated BP’ and the 

subsequent implications to prescribing action (codes 19 and 21). 

 

4.6.1.5 Bloom’s Taxonomy Cognitive Domain Level 5, Synthesis  

 

The Level 5, Synthesis was not found in the N=28 sampled WRs.  

 

4.6.1.6 Bloom’s Taxonomy Cognitive Domain Level 6, Evaluation 

 

The level 6 taxonomy, Evaluation, was not found in the N=28 sampled WRs.  

 

The discussion chapter 6 applies Kane’s Interpretive Validity Argument (IVA) as a 

framework to describe and illustrate the IVA procedure. The main aim is to provide 

evidence concerning the inferences and claims made about students based on the 

assessed score. 

 

 

 

 

 

 

 

 
SEE  END NOTE 
37 Pathophysiologic 
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CHAPTER 5: THE QUANTITATIVE DATA ANALYSIS OF THE  
STRUCTURED CLINICAL EXAMINATIONS (SCE) 

 

5.0 Chapter Overview 

 

Chapter 4 presented the content analyses of the summative written reflections and 

discussion of the results of the levels of reflection and achievement in Ryle's, Benner and 

Bloom’s theoretical concepts, introduced in chapter 1. Chapter 5 presents the analysis 

and discussion of the SCEs criterion validity measurement, the item difficulty and student 

ability results following the Rasch 1PL model's application. 

 

5.1 Introduction 

 

Kane (1990; 1994a) argues- that in test scores used to make conclusions about 

professionals’ readiness for practice, the validity question should ask what exactly the 

test has measured. The validity premise here is to provide credible supporting evidence of 

the scores used to indicate professionals’ readiness for practice. Or show what may be 

wrong with the Structured Clinical Examination (SCE) to demonstrate invalid use. This 

chapter addresses Criterion-Referenced (CR) measurement using the psychometric 

analysis to determine validity in research sub-question 2. 

 

 
 

5.1.1 The Sampled SCE 

 

The sample consisted of N=28 SCE exam papers containing 42 test items, grouped into 

the following three NMP domains: (1) Consultation skills and history taking, (2) Decision-

making and rationale and (3) legal prescription writing. Subject Domain 1 contains twelve 

test criteria, one of which is mandatory, an essential criterion for awarding a pass-score 

on test items. Domain 2 includes fifteen test criteria, eight of which are mandatory, and 

domain three also contains fifteen test criteria, all of which are mandatory. The test 

criterion in domains 1 and 2 included oral response options within the marking to allow 

Sub-question [2]. To What Degree Do Structured Clinical Examinations [SCEs]  
Accurately Represent and Measure the Criteria they are Designed to Measure?  
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the examiner to question the examinee to elicit additional answers to the test criteria. The 

examiner awards marks against predefined criteria under the headings ‘stated’, 

‘incomplete answer’, ‘not stated, or ‘incorrect’ scored as a (dichotomous) Pass/Fail. For 

the SCE test item, see Appendix 5. 

 

5.1.2 Goodness of Fit Results 

 

The Bootstrap test was 0.74 (p< 0.001). The statistically insignificant p-value indicated 

that the 1PL model best fitted the SCE data, Tables 5.1. 2 to 5.1.3.2 present the analyses' 

results. Table 5.1.2 for M2, the unconstrained 1PL where no imposed restrictions on the 

fixed or random parameters were the best fit (Field et al., 2013). The item fit for 

comparing more than two IRT models was established using a likelihood ratio test. See 

methods chapter 3 for discussion. 

 

Table 5.1.2. The Goodness-of-Fit Results for the Non-mandatory SCE Questions for the N=28 

 Sampled 

 

To account for model fit, the Bayesian Information Criterion (BIC), a statistical model, was 

applied to account for model fit and parameter relevance measurement (e.g., difficulty 

and discrimination). The smallest BIC value makes the model selection. In the Table 5.1.2  

example, the lowest BIC of 508.8 suggested the Rasch model unconstrained was 

appropriate (von Davier and Carstensen, 2007). Table 5.1.2.1 similarly, with the non-

mandatory questions in Table 5.1.2.2, the unconstrained 1PL Rasch model best fits the 

data. The lowest BIC overall is 272.48. 

 

Table 5.1.2.1 The Goodness-of-Fit Results for the Mandatory SCE Questions for the N=28 Sampled 

  

 

 

Model BIC Comparison LRT (p-value) 

M1 - Rasch [1PL] Constrained 523.3 M1 / M2 18.41 (<0.001) 

M2 - Rasch [1PL] Unconstrained 508.8  <0.001 

M3 - Two parameter 545.77 M2 / M3 29.54 (0.03) 

M4 - Three parameter 573.43 M2 / M4 5.78 (0.997) 

 

Model BIC Comparison LRT (p-value) 

M1 - Rasch [1PL] Constrained 278.73 M1 / M2 10.16 (0.001) 

M2 - Rasch [1PL] Unconstrained 272.48   

M3 - Two parameter 294.48 M2 / M3 8 (0.309) 

M4 - Three parameter 303.17 M2 / M4 9 (0.874) 
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The p-value for the bootstrap test was 0.435, not statistically significant at <0.5.  Meaning 

that the data modelling and chosen model was appropriate, confirming that the 1PL 

model best fitted the SCE data. Table 5.1.2.2, as with the non-mandatory and mandatory 

questions, the unconstrained 1PL Rasch model provided the best with the lowest BIC of 

921.85. 

 

Table 5.1.2.2. The Goodness-of-Fit Results for All SCE Test Questions for the N=28 Sampled  

 

 

 

 

 

The p-value for the bootstrap test was 0.945, confirming that the 1PL model fits the SCE 

test item criteria in all the data measured. 

 

 

5.2 The Analyses Results: The Mandatory SCE Test Item Criteria 

 

The SCE criterion was dichotomously scored (pass=1/fail=0). Therefore, test item 

measurement provided evidence on the difficulty or ease of the SCE criterion and whether 

the SCE can safely be presumed to represent the NMP (proficiency) attributes in practice.  

The NMP student’s ability or KSP level on the NMP program is an unknown quantity. It is 

also unknown whether the SCE test is at the appropriate DIF level, i.e., for AP-level or 

mastery at which SCE is supposedly set. The mandatory and non-mandatory SCE criteria 

listed in Tables 5.2 to 5.2.3.1.2  were analysed using the 1PL Rasch model. In determining 

SCE criterion validity, the researcher evaluated examinee ability and the test item 

parameter for difficulty estimates in answer to the validity question:  

 

 

 

The tabulated SCE difficulty values and results are illustrated graphically and discussed in 

the following text.  According to psychometric theory, the DIF index 𝑃 (𝑥) 𝑣𝑎𝑙𝑢𝑒 in Table 

5.2, or ease index describes the % of students who correctly answer the test items. These 

values range from 0-100%, and the higher the percentage, the easier the answer. 
 

Model BIC Comparison LRT (p-value) 

    

M1 - Rasch [1PL] Constrained 934.83 M1 / M2 16.89 (<0.001) 

M2 - Rasch [1PL] Unconstrained 921.85 NA NA 

M3 - Two parameter 1016.62 M2 / M3 65.63 (0.009) 

M4 - Three parameter 1047.27 M2 / M4 38.89 (0.608) 

 

What is the likelihood (probability) of an examinee with a given ability 
correctly responding to a test item with a given difficulty? 
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Fig 5.2  Mandatory SCE Criterion: ICC Decision Making and Rationale for the N=28 sampled  

 

 

 
 

 

 

Test Qm-4 was the easiest, followed by Qm-14, Qm-17, Qm-22, and Qm-15, with Qm-19 

the most difficult in this data set. The ICC for Qm-15 obscures items Qm-13, suggesting 

that they have the same DIF estimates of -1.52 on the ability scale. These values equal a 

probability of 0.96 (96%) of correct response in examines with zero ability on the logit 

scale. The same is true of ICC Qm-21, similarly, obscured by the ICC for Qm-22; again, 

suggesting the same DIF parameter estimates, which are positioned equally at -1.66 on 

the ability continuum. Therefore, there is a probability of 0.97 (97%) of examinees’ with 

zero (logit) ability to answer these test items correctly.  As ICCs represent the relationship 

between ability and DIF on given test items. As several test items tap into the same ability 

range and overlap, the ICC obscure the other (Doucette and Wolf, 2009).  

 

 

 

 

 

 

Fig 5.2 The ICC compares individuals on the same test item. These ICCs are very close     
together and some are obscured (yellow, green)  
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Fig 5. 2.1.1 TIF for Decision Making and Rationale in N=28 Sampled SCEs 

 

 

 

 
 

 

 

 

5.3 Legal Prescription Writing  

 

Essential to meeting the legal requirement for writing prescriptions is that the delivery 

instructions are clear about what, when and how of product distribution. Therefore, 

prescriptions should be legible (Nuttall and Rutt-Howard, 2011). The literature reports a 

persistently high rate and frequency of drug prescription errors due to writing illegibility, 

dose and route ambiguity. Practitioners’ not writing prescriptions according to the 

formulary or the omission of the prescriber’s signature and date (Kings Fund, 2013). All of 

which singular or combined can seriously compromise patient safety (NPSA, 2007a; 

Calligaris et al., 2009; Kings Fund, 2013). Table 5.3. contains SCE items about the legal 

requirement for prescription writing. 

 

 

 

 

 

Fig 5.2.1.1, the test information function (TIF]) summarises the IIF and is pictorially similar. TIF is 
 peaked at 8.9 within a narrow locus of the low ability values of -1.8 to -2.7 along the  
 X- axis.  This TIF measurement is, therefore, considered a reasonable estimate of 
precision  measurement of low examinee ability and reflecting that the test items  
were easy across the test items in this data set.  
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identical person ability locations along the X-axis and probability values of 0.98 (98%) of 

examinees’ with zero logit ability passing these test items as illustrated in Table 5.4.1. 

 

As the parameter values are identical, the ICC for pQm-42 displaced the ICCs for pQm-35, 

pQm-38 in Fig 5.3.1. There is an almost flat horizontal line for pQm-42, indicative of 

incredibly easy, a defectively functioning test item or both. Note that the DIF values are 

identical at -4.33553 across these test items, presenting no real challenge to qualified 

nurses. Particularly APs with extensive experience of reading, interpreting and, in some 

cases, troubleshooting the content of written prescriptions. The negative -2.20 logit DIF 

indicates that these examinees’ ability surpassed that of the set standard, with a high 

probability of 94% to 98% correct response to the test item (Meyer, 2014). 

 

Fig 5.3.1. ICC for Mandatory prescription writing in N=28 Sampled SCEs  

   

 

 

 

 

 

 

For the test items in Table 5.3.1, it is natural to presume high proficiency levels among the 

examinees’. However, these test items in this data set are low in the DIF parameters 

compared to student ability. The rationale for this low DIF level is that these students are 

conversant with written prescriptions. Due to frequent exposure to prescription errors and 

resolving the prescription error problems in their nurse's role, the test items propose to 

measure. These students, as qualified nurses, have significant exposure to prescriptions 

Fig 5.3.1. shows a flattened ICC with a left shift (-2) indicating very easy items. The flatness of  
              the curve suggests that these test- items do not discriminate among students with high, 
              moderate or low ability. Test items Q36 and 38 are displaced by Q42 as the results are  
              the same. 
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and prescription errors. These test items measure no more than prior experience and 

memorised knowledge of the procedures to troubleshoot prescription errors. 

 

Fig 5.3.1.1 IIF for Mandatory prescription writing in the N=28 Sampled SCEs 

 

 

 

 

 

 

The IIF in Fig 5.3.1.1 shows only the curve's upper asymptote. The IIF is outside the logit 

scale, which ends at -4.0 logits, beyond a useful DIF range for the test to represent any 

purposeful practice challenge. Extending the X-axis to include a broader range of -0.0 to 

∞ ability, the upper curve at 1.9 on the Y-axis would make the values visible (Doucette 

and Wolf, 2009). The IIF had a substantive shift to the left of zero (ability) along the X-axis, 

consistent with Fig 5.4.1.1 and the ICC measurement of -2. 30 to -4.33 ability on the 

measurement scale.  

 

 

 

 

 

 

 

 

Fig 5.3.1.1 The IIF had good precision measurement and was correlated with the  
                ICC information. A good test item is 0.10 to +1 or above; these items are  
               -2 to – 4; a low level of difficulty. 
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Fig 5.3.1.2 TIF for Mandatory prescription writing in the N=28 Sampled SCEs 

 

 

 

 

 

Consistent with the ICC, IIF findings displayed in Fig 5.3.1.1 and TIF in Fig 5.3.1.2, the 

examinee's ability was at -2. 30 to -4.33 logits, and the N=28 students had a 94-98% 

probability of answering the test items in this data set. The IIF and the TIF results placed 

this data set outside the range of test item usefulness.  I.e. very low on the DIF parameter, 

indicating the need for test item removal or improvement of the test items in this data set. 

 

5.4 Generic SCE Test Items: Decision Making and Rationale  

 

The NMPs clinical practices and the decisions made must be substantiated by applying 

the best available evidence about therapeutic effects and efficient use of relevant clinical 

literature (Sackett et al., 1996; Vitale and Exley, 2016). The general SCE test items are the 

universal qualities of desired decision-making skills in prescribing expected in NMPs to 

underpin patient safety and quality care requirements (Latter, 2008; The Kings Fund, 

2017). Although not defined as mandatory, the examinee is required to achieve a pass-

score. Either pass or fail without compensation in these test items to achieve an overall 

pass score on the SCE test entirely. Table 5.4. depicts the numerical values for an item 

DIF across this data set.   

 

Fig 5.3.1.2 The TIF shows that the lower asymptote is off the logit scale due to a large amount  
 of βi (the D parameter) information located along the X-axis, at -4 and beyond the low 
person-ability levels. 
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Fig 5.5.1.1 TIF for Generic SCE Test Items for N=28 Sampled SCEs 

 

 

 

 

5.6 Generic Test Items- Consultation and History Taking Continued 

 

Table 5.6 for test items Q-9 to Q-18 of the Consultation and History Taking domain 

identified that these test items suited examine ability below zero on the logit scale. The 

overall DIF values were at -1.66 and lower at -2.89. The ICCs for all these test items were 

consistent with the information in Table 5.4.3. The test items shift left of zero logits on 

the ability scale, specifying that all the test items were simple. The uppermost slope of 

the ICC curves for this data set is flat. The inflexion locates the position of person-ability 

on the logit scale. However, the ICCs for all the test items are skewed left of student 

ability on the logit scale X-axis. Indicating the test items in this data had a low DIF 

parameter measurement. See Figure 5.6. 

 

 

 

 

 

 

 

Fig 5.5.1.1 TIF shows its peak at the lower end of the logit scale -1.4 to -1.7,  
                   Synchronous with the IIF; at low person ability levels indicating  
                   measurement precision. 
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Fig 5.6.1.1 TIF: Generic Test Items- Consultation and History Taking Cont’d in N=28 Sampled SCEs 

                     

 

 

 

 

 

In Fig 5.6.1.1, the TIF scale is skewed left toward the low ability range. Matching the 

graphical illustrations in the ICC in Fig 5.6 and the IIF in Fig 5.6.1, a precision indication 

the items target a low ability level. A valuable feature of item response theory is the TIF. 

The IIF graphs collectively summarise the precision of measurement for the overall test. 

Since the TIF summarises the IIF at a given ability level, the overall SCE is too simple for 

these NMP students' ability. Overall, TIF may indicate that the NMP SCE assessment is 

specific to students with a low ability range, presenting no real challenge to students with 

fair, moderate or high capability.  

 

5.7 Item Discrimination (ID) Parameter 

 

In psychometric theory (PT), the test tells how difficult or easy the questions were. The 

item discrimination (ID) tells us whether the SCE items could differentiate between 

students who performed well or not, i.e., the item discrimination (ID) index.  The ID index 

ranges between -1.00 and +1.00. Usually, the high-performing students answer correctly 

for each item more often than the low-performing students, yielding a positive ID between 

0.10 and +1.00.  Suppose the low-performing students get specific test items correct 

Fig 5.6.1.1 TIF is a mirror image of the IIF in Fig 5.6.1, the measurement  
of TIF is at – 1.6  to -3.2 and falling at – 4 logits indicates the IIF  
precision. The test items favour students of low ability.   
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more often than the high scorers. In that case, the items will have a negative ID of less 

than -1.00 and 0.00. 

 

In this study, the SCE test items presented with a DIF index higher than 86%, as illustrated 

in Tables 5.1.2  to 5.6. These test items are impaired functioning in both DIF and ID 

parameters.  Chapter 6  uses the IVA to discuss the implications of these findings 

associated with the NMP standards of proficiency claims. 
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CHAPTER 6: DISCUSSION, CONCLUSION AND RECOMMENDATIONS 
 

6.0 Introduction 

 

This final chapter relates to the research questions, reviews the dissertation's methods, 

and summarises the measurement results. The major sections of this chapter discuss   

the findings following Kane’s (2006) interpretive validity framework’s application to the 

qualitative and quantitative assessment data. The chapter concludes with the study 

limitations and closes with the importance of validity to nurse education. 

 

6.1 Summary of the WR Results   

 

Chapter 4 analysed the WR content against the four theories, that of Ryle (1949) and 

others, Mezirow (1981), Benner, (2001) and Bloom (1956).  Applied as a framework to 

describe and measure in more detail than TDTA alone is capable of, against the student’s 

assessed response. The analysis showed that the WRs content and NMP quality across 

all four theories were at low levels of achievement in large numbers of the N=28 sampled 

WRs. The NMC (2006, 2018) Standards of Proficiency for nurses and Midwife Prescribing 

played a significant role in the TDTA coding for the content validation of the WRs. The 

theories provided an additional layer to the analysis to determine whether multiple sorts 

of theory-knowledge transfer, in any given clinical context, was present in the WRs.   

 

The n=20 /N=28 sampled findings were weighted heavily in the lower academic 

performance levels in Ryle, Mezirow, Benner and Bloom’s theories.  Suggesting that the 

WRs content validity is severely compromised. To convincingly prescribe independently 

and safely, NMPs should demonstrate a sophisticated grasp of knowledge. NMP 

encompasses masters level study. NMP, as an advanced practice (AP) role, requires 

sound reflective judgment. A sophisticated grasp of knowledge is central to reflection and 

the outcome at masters and AP levels (Drennan, 2010; Alfaro‐LeFevre, 2013; Halpern, 

2013; QAA, 2014, 2015; Rolfe, 2014). An integration of theory NMP subject and practice 

knowledge is identified in the literature as an enabling or disabling factor in administering, 

monitoring and critically evaluating the prescribed therapies (Nuttall and Rutt-Howard, 

2011; Naughton et al., 2013). Applying Kane’s (2006, 2013) validity argument to the 

assessed WRs,  the study aimed to validate students’ achievement at the masters and AP 
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level study. The results suggest that many students should not have passed without 

demonstrating that they can prescribe safely. 

 

6.1.1 Summary of the SCE Results 

 

Chapter 5 presented the Rasch 1PL measurements' findings. As an aid to the reader- 

Rasch 1PL is the psychometric statistics for item analysis (IA) of the SCE test items. The 

results showed that in that there were significant threats to validity in the SCE design, the 

test item criterion and constructs. Firstly, the item difficulty (DIF) parameter highlighted 

that the SCE was too easy. The SCEs describe the prescribing work required to require a 

practitioner to express and integrate multiple information from several domains (NMC, 

2018). The ultimate goal of the SCE is to move mastery learning into the clinical training 

space, which cannot be achieved if the test items perform poorly. The psychometric item 

analysis application showed that the SCE items were poorly constructed. That the item 

criterion checklist, which should specify the measurement variables, was also 

problematic.  

 

The results imply that the general nursing population members can perform positively 

(very well) on the SCE without difficulty.  Secondly, in the Item Discrimination (ID) 

parameter, the psychometric term for measuring and describing a test item's 

effectiveness distinguishes those who demonstrate higher ability from those who exhibit 

lower ability levels. The ID results revealed that the SCE criteria severely lacked 

discriminating power, presenting negative values, sometimes extreme [i.e., -13.1539] in 

some test items, as illustrated in Table 4.5. The overall test information function (TIF) 

suggested that the test was at a level much lower than that required to represent any 

challenge to the N=28 individual students sampled. Further, that individual examinee of 

the sampled N=28 had a p-value between 0.84 (84%) and 1.0 (100%) of answering all the 

42-SCE test items correctly, indicating that the SCE is too easy. 

 

6.1.2 Re-stating the Research Problem  

 

The NMP assessments are a design product of the NMC standards for Non-Medical 

Prescribing, and NMC approval is required for courses to run in higher education (HE). 

Comprehensive assessments are essential to mastery learning. The assessment is a 
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prominent feature of healthcare education and the student learning experience (Lineberry 

et al., 2015). The course is mapped against the NMC standards for prescribing (NMC, 

2006, 2018). The standards are mandatory, and it is important to ensure the assessment 

and the assessed work reflect these standards. 

 

The WRs and the SCE classed as Authentic Assessments (AA) aim to equip students with 

theory-practice abilities on multiple levels (Biggs and Tang, 2011).  The validity of such 

tests is, to date, primarily uncontested in the nursing literature. However, studies are 

emerging in English Language testing, Psychology and Medical education concerning 

validity as quality assurance regarding the assessment processes (Huang, 2012; 

Challoube-Deville, 2016; Tavakol and Dennick, 2017). The validity concern in this study is 

the score assigned to the student’s work. As an inferential measurement, it describes or 

specifies that the student has achieved an attribute or characteristic that the assessment 

is designed to measure. At face validity, this may be the case, but it cannot be concluded 

with certainty or with confidence.   

 

In high-stakes assessments such as NMP, face validity poses a considerable problem for 

nurse educators and nurses in general in the wake of accountability, safeguarding 

legislation and safety in patient-centred care (Francis, 2013; The Kings Fund, 2017; NMC, 

2018a). There is increasing attention to Kane’s (2006) validity theory in the literature. In 

part, due to medical education and the introduction of criterion-referenced OSCE testing 

and proficiency testing in English language education (Tavakol and Dennick, 2017; 

Challoub-Deville, 2016, 2018). Also, due to the undebated and increasingly present issue 

of determining whether the students meet the agreed assessment objective requirement 

for certification and licencing purposes. It is on this basis that this research sought to 

address the overarching research question:- 

 

The study design reported in chapter 3 was an embedded case study. The case relied on 

secondary data analyses, i.e., the content analysis of the assessed WRs and criterion 

analysis of the SCE. For each, the measurements employed for validation was that of 

modern test theory (MTT). The rationale was to provide data that will support the validity 

How well do the Assessment Processes used in the Independent Non-Medical 
Prescribing (NMP) course Validate Certification/ Licensing of Students to Prescribe 

in Practice?’ 
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question regarding the interpretation and use of NMP test-scores as stated in the 

following sub-questions:-   

 

 

 

 

 

 

 

The content validity applied to the WRS in addressing sub-question one was theory-driven 

thematic analysis (TDTA), mapped against the NMC (2006, 2018) NMP standards for 

Nurses and Midwives. The cited theories provided supporting validity evidence of student 

prescribing activities achievement.  Similarly, the SCE’s criterion validity in sub-question 2, 

the cited theories provided supporting as these test items are associated with the validity 

evidence of students’ level of ability, i.e., proficiency (or mastery) in NMP learning and 

achievement (QAA, 2015). Psychometrics statistics, specifically the Rasch 1PL model, 

was applied to perform item response (IR) and IA measurements. The statistic 

determined how well the SCE test items represented and measured the instructional 

theory and subject domain objectives against a student's ability. The rationale for MTT in 

both sub-question 1 and 2 was measurement as documented in the closing discussion in 

chapter 2.  MTT more favourably matched the structure of measurement required for the 

NMP assessments to address the validity question.  

 

6.1.2.1 The NMP Assessment Validation Process 

 

Kane’s (2006) validity argument formulated the assessment validation and provided a 

stepwise approach to the NMP assessment validation. A process of information 

gathering and evidence building to test assumptions about test score meaning (Sireci, 

2013; Brennan, 2014).  The information-gathering concerned the NMP assessments, the 

WRs and the SCE. The evidence-building related to the teaching and learning theories 

used in the analyses (see chapter 1) supports the inferences about student achievement 

and the link to the test scores (Kane, 2006, 2013). However, it is challenging to work with 

because there is a lack of specific guidelines for identifying the evidence for validating 

assessment scores (Sireci, 2007, 2013). The two problems in this study are (1) the 

Sub-question [1]. Are the NMP Summative Written Reflections (WRs) a 

Valid Constructive Indicator of NMP Students’ Proficiency and 

Certification/Licensing to Practice?  

 
Sub-question [2]: To What Degree are the NMP Structured Clinical 
Examinations (SCEs) a Valid, and Accurate Representation of the NMP 
Criteria they are Designed to Measure?  
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potential to bias in selecting evidence-based on convenience and (2) interpreting the 

evidence with plausibility to support the assessed work’s validity claims. Kane’s (2006) 

validity theory and its interpretive validity argument (IVA) provided a systematic approach 

for delivering evidence to show the assessed-score inferences. I.e., what the test 

measures, the (proficiency) claims made about the students. Whether the score use in 

support of NMP licensing and certification is valid. 

 

6.1.3 The Four Theories as Evidence Measures in Kane’s (2006) IVA. 

 

 In chapter 1, the cited theories emphasise the different nurse education processes and 

practices and are, therefore,  treated as complementary rather than contradictory. Most of 

the literature discussion related to validly conclude with the degree to which the 

assessment tasks map the construct (i.e., theory) of interest. An advance in the validity 

debate in this research considers measurement theory for applying the evidentiary 

processes to justify score interpretations(Markus and Boorsboom, 2013). In this study, 

Kane’s (2006) IVA works by building on the classic content-criterion validity theories and 

applies the cited theories as evidence for the logic of an argument supporting the test 

score claims of NMP student proficiency (OECD, 2013; NMC, 2018). Proficiency should 

inform academic standards, the score interpretation and the inferences made concerning 

student achievement, consistent with the view of masters education, the complex use of 

theory, and in-depth rather than superficial knowledge (OECD,  2013; QAA, 2015). AAs 

subjected to validity may ensure that the assessments enable the student to achieve the 

educational goals (Price et a., 2011; Bloxham, 2012). 

 

Kane’s (2006) IVA model is more suitable for validating (with measurement) the students 

NMP- Knowledge,  Skills, Performance (KSP) and cognitive learning to provide evidence 

for the warrants 1 to 4 presented in chapter 1. In doing so, answer the stated research 

question(s). Consequently, the identified theories served several purposes, (a) they 

defined the observed performance domains in the WRs, and (b) they provided an effective 

way of interpreting the WR content. (c) In the SCE, the theories explicitly laid out the 

markers for performance measurements, the coherence and plausibility of the assessed 

scores assumptions about the student and the measurement of their clinical practices.  
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6.1.4 Chapter Overview 

 

Chapter 6 completes the thesis, presenting a discussion of the assessment results in two 

segments. Part 1  addresses the content validity of the summative written reflections 

(WR). The evidence supporting the validity claim using the four theories of Ryle, Mezirow, 

Benner, and Bloom provides alternative and plausible evidence of the NMP students' 

reflective writing proficiency. Specifically, their demonstrated achievement of the multiple 

theoretical perspectives in their WRs.  Part 2 addresses the criterion validity of the SCE 

test items. Of particular interest are the item analysis results from chapter 5, the test item 

measurements' anomalies, the deviations from the expected parameter values. This 

thesis ends section 6.4, the conclusion, the recommendations of this study, the 

limitations and indications for future educational research. 

 

6.2 DISCUSSION PART I:  

6.2.1 Professional Education and the Accountability of the Profession 

 

The licencing and certification process in nursing has several goals: Enhancing 

professionalism, individual practitioner accountability, and protecting the public from 

unsafe and ineffective care (RCN, 2018; NMC, 2018). As a note on the terminology, the 

concept of professionalism distinguishes and specifies one occupation from another on 

acquiring specialised knowledge-skill and completing formal qualifications and 

examinations (Tuning Project, 2011; QAA, 2014, 2015). Students undertaking these 

programmes are subject to several theory-practice standards. In the nursing context, 

professionalism is safe and clinically effective (NMC Code, 2015). These standards 

outline the profession's expectations, translated as the ability to make practical (theory-

driven) intelligent and ethically responsive judgments in clinical circumstances (RCN, 

2016, 2018; NMC, 2018). The practitioner is accountable to explain and justify decisions 

and actions when required (Eraut, 2004; NMC Code, 2015). In nurse education, 

accountability means monitoring individual nurses' quality of care through legislated 

registration standards (NMC Code, 2015, NMC, 2016, 2018).  

 

The 2011 post-registration education and practice (PREP) identified multiple prescriptive 

outcomes to ensure practitioner accountability. PREP safeguarded that the practitioners 

meet the present and future healthcare challenges and facilitated decisions that lead to a 
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recordable qualification onto the professional register. The recent revalidation legislation 

reinforces accountability in the re-registration of qualifications (NMC 2016). The purpose 

and aim of NMP assessment in this context are to collect, measure and interpret 

(validate) the information related to the student’s response to the process of NMP 

educational instructions. Neary (2000) and Gotwals et al., (2012) argued the rationale for 

assessment,  reasoning that assessments ascertain the student’s theoretical knowledge 

and practical clinical skills.  The RCN (2016) and the NMC’s (2018a) drive toward 

standards of excellence feature in the NMP assessment. Congruent to the professions’ 

legislation requirement to deliver high-quality nursing care, strengthening the clinical 

performance profile and practice. 

 

6.2.1.1 Authentic Assessment in Professional Education  

 

The nursing professions standards impact the type of assessment used in healthcare and 

authentic assessment (AA), such as the WRs and SCEs (or clinical simulation) frequently 

used in nurse education to monitor student s' performance. The thinking underlying 

clinical decisions made is deemed essential to the patient’s outcome. AAs are defined in 

the literature by some authors as context-dependent, i.e., focused on the care actions 

taken within a clinical situation (Torrance, 1995; Fischer and King, 1995). The AA's 

attraction is, that it amplifies and situated cognition in performance-based practice. The 

NMP assessments, the written reflection, and the SCE are performance related.  As a 

learning theory, situated cognition emphasises a situation-dependent context (thinking, 

information interpretation and decision-making). Situated cognition requires cognitive 

absorption and interaction in the knowledge construction process (Lave and Wenger, 

1991; Goel et al., 2010).  

 

AA is related to accountability, which suits the stakeholders and those involved in 

workforce development. The AA has credence in nurse education, defended because 

authenticity is synonymous with actual clinical events. Aligned with the same skills 

needed in the real world of clinical practice, AA prompts higher-order thinking skills  

(Gulikers et al., 2004; Boud, 2010). The ideal assessment yields scores based firmly on 

the student’s cognitive abilities. Assessed work should provide evidence of the individual 

(or group) abilities to understand multiple and abstract theories. Theory applied in 

reasoning to support more than one care practice strategy (Boud, 2010; Biggs and Tan, 

2011). The AAs are deemed more valid than conventional assessments, providing more 
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valuable and specific details of students' success in learning (Gulikers et al., 2004; Bosco 

and Ferns, 2014). 

 

Moreover, AAs such as the WRs provide students with skills to bridge theory and practice. 

According to Gielen et al., (2003), the fundamental reasons for using WRs are their 

construct validity and their consequential validity, i.e., the impact on student learning for 

future practice. However, the published research evidence to support this claim is 

conspicuously sparse. Informed by this study's results, the theory-practice gap remains. 

The results further suggest that students’ knowledge is compartmentalised within the 

competency model. The students demonstrated knowledge that was predominantly 

declarative or procedural and not the expected constructed, interrelated and 

interdependent knowledge, synthesised (strategic) knowledge at master’s level study. 

Such synthesised knowledge used for thinking relies on a sound understanding of the 

interplay underlying declarative and procedural knowledge structures (Anderson et al., 

2004; Anderson, 2007).  

 

6.2.2 Knowledge, Professionalism and Professional Practice  
 

Drummond and Standish (2007) present the idea that knowledge and professionalism in 

practice are ‘inextricably linked’. Professionalism distinguishes occupations such as 

medicine and law from manufacturing and mercantile trades (Drummond and Standish 

2007, p.1).  However, healthcare professionals are under pressure to make practice 

explicit through NMC standards, performance measures, and benchmarking for 

healthcare quality improvement. The culture of performance standards suggests that 

knowledge has taken a backseat in exchange for Lyotard’s ‘performativity’ (Ettorchi-Tardy, 

2012; NMC, 2018).  Performativity also represents global transferable qualifications that 

control what constitutes knowledge and what knowledge is important and valued in 

education  (Alexander, 2010; Ball, 2011; 2012; Maguire et al., 2012EHEA, 2018). 

 

Drummond and Standish (2007) eloquently described performativity as a practical 

science designed to develop practitioners' to become ‘technical operatives’.  Who do not 

necessarily need to understand the tasks they are carrying out (p.9).  The performativity 

culture is the unrivalled philosophy of nurse education. A threatening picture, replicated 

across the current healthcare education sector, capitulates performance measurement in 

preference to knowledge. Performance measures are the dominant model for judging 
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‘professionalism’ rather than educating students to be critical thinkers (McGaghie, 2015). 

Critical thinking is indispensable regarding the nature and purpose of healthcare practice, 

care management and delivery (Price, 2016; Vitale and Exley, 2016). The nursing 

profession has a long-standing political quest for professional recognition and the 

significance of advancing knowledge to legitimise the occupation. The political pursuit 

aimed to articulate meaning into what nurses do, what is important about what nurses do, 

conferring status and legislative control (Eraut, 2004; Colins and Hewer, 2014). 

Knowledge and knowledge acquisition demonstrated in students assessed work no 

longer legitimises the profession, and performativity has reconfigured what counts as 

knowledge in the profession, in this,  nurse education is complicit. There is a hidden 

danger that the nursing profession may be hitting competency targets and minimum 

benchmark standards but missing the (professional) point.  

 

As early as 2005, Barnett and Coate's work shrewdly pointed out that university education 

and knowledge had lost ground to operationalism and performance. Declarative and 

procedural knowledge is the knowledge function of the modern university (p.47). Barnett's 

and Coate’s descriptors are consistent with this study’s results. A worrying observation in 

this study results is an intellectual malaise instead of intellectual rigour (Rafferty, 2002; 

Baehr, 2011). The latter is the core remit of mastery, scholarship, reflexive thinking and 

knowledge application to connect theory and practice (Bradbury et al., 2010; QAA, 2012, 

2015). Little in terms of compliance with the masters level characteristics of knowledge 

necessary for cognitive ‘critical’ thinking is achieved among this cohort of NMP students 

are visible.  

 

Further, what was also prominent was Drummond and Standish‘s (2007) skilled 

performance’ reminiscent of the nurse training before the nurse education reforms of the 

early 2000s. The academic level, established by the NMC, was at a minimum certificate 

and maximum of diploma. Since the dissolution of the English National Boards (ENB) 

governance, nurses' education is committed to performance and an outcomes-driven 

competency framework. Which no longer serves the nurse education requirement for 

proficiency in today's highly sophisticated and clinically challenging practice environment 

(NMC, 2018). There is little research except for Banning (2006) and Offredy et al., (2008), 

which pays attention to NMP students’ knowledge acquisition for critical thinking and 

clinical reasoning about prescribing.  A large proportion of the literature focuses on the 

patient or practitioner experience and satisfaction, the barriers to prescribing  (Hobson et 
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al., 2010; Latter et al., 2011; Ross et al., 2012; Mulholland, 2014; Noblet et al., 2017). 

Alternatively, on the baseline below which the NMP standard must not fall (Gumber et al., 

2011; Weeks et al., 2016). However, the skills that equip the future nurse with the 

necessary knowledge acquisition for critical thinking and problem-solving are essential.  If 

nurses are to function at the advanced level required for current contemporary nursing 

practice and professional quality care delivery (Aiken, 2013, Aiken et al., 2014, 2017).  

 

The Bennett et al., (2006) critique of the competency framework suggests a pre-formed 

plan, underpinned by a linear set of objectives, leading to singularly measurable 

outcomes. Based on this framework, the resultant curriculum is, conversely, market-driven 

service delivery (Barton and Davies, 2015).  Care provision as a service without praxis, 

wherein praxis is concerned with theory enacted in a clinical context. The competency 

framework removes the assessment away from Dewey’s how we think (2004) and 

professionalism, debatably the original philosophy of Higher Education (HE). More 

importantly, the raison d’etre for nurse education entering HE's spheres (Rafferty, 2002). 

The significance of which is pointed out by Freire’s (1985, p.96) praxis, reiterated by  

Benade (2016) as the requirement of theory (knowledge) and critical thinking to 

understand and illuminate practice. Witten and Kvernbekk (2011) contend that students 

understand praxis only through the educational theory process. Therefore, professionals 

need theory, critical thinking skills, and skills to positively decide on actions to enhance 

the patients' clinical outcomes (Rolf, 2014; Vitale and Exley, 2016). An interpretation is 

that teaching students for competency promotes generalised (unprofessional) 

performance and compromises safe, effective praxis. Leading to the conclusion that 

nurse educators, in their adherence to the competency framework, are complicit in de-

professionalising the profession (McGaghie and Kristopatitis, 2015). How well students 

engage with the praxis learning process is mainly ignored as a validity measurement in 

nurse education research.  

 

Health inequalities are deep-rooted, and patients’ clinical needs change in the face of new 

treatments, interventions and more treatment options (Durand et al., 2014). The quality-of-

care demand is an educational issue (RCN, 2016; NMC, 2018). It logically follows that 

nurses require a solid knowledge base, work on the often-ill-defined clinical problem, and 

achieve this outcome. In assessed work, practitioners must apply knowledge to 

contextualise practice and practice decisions (Hall and Ritchie, 2013; Hughes and Quinn, 

2013).  Knowledge deficits can potentially lead to low standards and care quality (Willis 
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Commission, 2012).  Validity is essential to contest current assessment practices or 

reduce the errors and near-miss care issues practitioners’ encounter in the post-Francis 

era. The integrity of the competency framework and its uncritical acceptance is open to 

question and is arduous to contest. In the current research literature on curriculum 

design, the measurement of knowledge, skills and behaviours in any given healthcare 

situation is focused on optimum or ideal competent performance. However, this study’s 

results suggest a compromise in the assessment (measurement) in the observed 

achievement of knowledge in nurse education. In this context, effective and safe care is 

unlikely. As is the development of thinking skills needed to transform the standards of 

nurse practice and, at the same time, address the legislated patent safety issues not 

addressed by the NMP assessment. 

 

When knowledge is used interrelatedly, i.e., strategically, it directly impacts the 

practitioner's ability to make coherent and reasoned practice decisions to ensure positive 

patient outcomes (Facione and Facione, 1996; Chang et al., 2011).  As such, it provides 

the means for articulating NMP action (accountability) or rationalising the consequences 

(patient safety) in their assessed work. The work's quality and arguments are advanced 

and elevated by contextualised clinical NMP practice interpretation when present in the 

students' written text. Measuring how students write and contextualise information to 

demonstrate their knowledge acquisition and professional knowledge achievement is 

significant;  the professions legislators demand proficient practice standards (NMC, 

2018). The former being an essential element of nurse education,  professionalism, 

patient safety and the accountability debate. Experts who have studied problem-solving 

note that the individual’s ability to solve problems depends on a high degree of subject 

and domain knowledge, including a comprehensive framework of theory attributed to 

depth and breadth (Ennis, 1987, Linn et al., 1991; Barnett, 2012). 

 
In this study, the findings are that the students’ knowledge acquisition achievement was 

at low levels. In applying Kane’s (2006) Interpretive Validity Argument (IVA), the results do 

not support that the WRs facilitate the development of knowledge that enables reasoned 

thinking. Or independent problem-solving to develop the type of (proficient) NMP 

practitioner desired. Envisaged decades ago, by Peach or more recently argued by Willis 

(2012) and Francis (2013), as necessary for safe, accountable and professional practice. 

Benner et al., (2009) suggest that while students graduate with ample factual knowledge, 

there is a limited sense of application or integration to the real world of NMP, disenabling 
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nurses’ preparation for practice. Benner's work supports this study's findings regarding 

knowledge acquisition, the recent 

 

6.2.3 The Rhetoric of Reflection  

 

In the 2000 nurse educational reforms and the consequential move to HE, it soon became 

evident that the reform disaggregated theory from practice. The attraction to reflection, 

viewed by many nurse educators as timely, was in its promised feature of addressing the 

need to shift the HE focuses of theory-learning to encompass practice (Bradley et al., 

2010). The ideology of reflection is accepted readily as an essential device for developing 

the practitioner to challenge, question practice and the hidden assumptions about the 

existing clinical work forms (Ghaye and Lilleyman, 2010). The review of the reflective 

theorist's work revealed consensus in their suggestions that practitioners develop 

professionally in their work by thinking ‘critically’ about their clinical workplace actions 

(Bradley et al., 2010; Boud and Soler, 2016). Critical thinking is a crucial element of 

Mezirow’s (1990, 1991) theory of reflection, which speaks of rational thinking about the 

subject domain (e.g., NMP). The objective of Mezirow’s reflection is to address and 

expose theory-practice inconsistencies and clinical incongruences. Critical reflection 

draws on critical theory and defines a myriad of cognitive skills that contribute to 

sophisticated thinking. For example,  analysis, reasoning, argument, problem-solving and 

decision making, described in most critical theory models (Bloom, 1959; Kitchener and 

King, 1990: Anderson, 2003, 2007; Schraw and Robinson, 2011).   

 

In Mezirow’s (1990) theory, ‘critical ’ refers to these same cognitive structures defined in 

critical theory, culminating in advanced judgemental thinking.  Advanced judgemental 

thinking resides at the top end of Mezirow’s conceptualised reflectivity hierarchy. 

Knowledge applied and theory debated are used to arrive at a new awareness of the best 

reasonable solution.  Ennis (1987) and Halpern (2014) concede Mezirow’s attributes in 

his definition of reflection as a cognitive and goal-directed activity. The activity is to 

gather and evaluate information relevant to that goal. Halpern elaborates on Dewey’s 

(2004) published work about thinking and the deductive and inductive processes. The 

inductive approach allows what is known (theory) to be used to make credible inferences 

about the unknown. The deductive process facilitates the use of experiential (practice) 

evidence. The higher-level thinking is essential in Mezirow’s (1981) concept of reflectivity, 
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achieved within levels five to seven of his hierarchy.  This current study result suggests 

that the cognitive skills that contribute to sophisticated critical thinking in reflection are 

organised and demonstrated by students primarily at level 1 reflectivity. Described by 

Mezirow as non-reflective and found in n=21/N=28 with the WR content at 70 % attributed 

to this first level.  

 

In the published guided reflection frameworks, the reflective theory is subsumed by an 

individualistic version of reflection. The focus is on what they did, thought and felt. 

Therefore, there is an overemphasis on the importance of emotions in learning to the 

detriment of the philosophy of reflection, the critical theory, which should underpin 

reflection and reflective practice (Bradbury et al., 2010; Rolfe, 2014a). The guided 

reflection frameworks intonation on cognition is underplayed (Fook et al., 2006). 

Therefore, King and Kitchener’s in-depth effortful knowledge and intentional 

representation of knowledge and theory processing required for transforming practice 

through reflection are missing (1994, 2004). Moreover, while reflection is, by many 

authors, argued as espousing this critical theory. In light of the limited research into the 

levels of reflective practice demonstrated by students, or the effect of reflectivity to 

practice, this development of ‘critical’ thinking through reflection is not guaranteed.  

 

A concern from this study's results was the small number of students [n=5/ N=28] who 

demonstrated the critical reflectivity level according to Mezirow’s theory and its criteria. 

Contrary to achievement expectations at a masters level education and in conjunction 

with years of clinical practice exposure and experience, the student’s pedagogic 

achievement is far from critical (Fook et al., 2006; QAA, 2015). This current study’s 

findings are consistent with the small number of published research engaged with 

measuring student reflectivity levels, who also see this absence of ‘critical’ reflection as 

problematic(Chadha, 2017). Following decades of promulgating reflection in nurse 

education, academe and practice, there seems to be a failure to move toward a critical 

reflection approach (Rolfe, 2014a). The study’s results suggest an impetus for measuring 

reflection levels because of the low levels of (non) reflectivity demonstrated across the 

N=28 sampled WRs. Crucial for understanding if and how individuals participate in 

reflexively unearth assumptions about the student’s reflective processes. 

 

Academics and researchers such as Fook et al., (2006), Boud et al., (2006), Moon (2007, 

2008) and Gulwaldi, (2009) in their studies also found the students tendency toward 
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reflection in the educational context to be superficial and procedural in their application.  

Fook et al., urge the rehabilitation of the critical aspect of reflection, cementing her 

theoretical position on reflection by developing critical reflection with professionals on a 

master’s course. Boud et al., propose that the previous potential for reflection be 

recaptured, suggesting that some applications of these ideas in education courses distort 

their original intentions. Moon refers to the need to return to the ‘backbone philosophies’ 

of reflection derived from the work of Habermas (1974) and Dewey (2004). Moon’s 

debate favours critical thinking as a constituent part of the reflection encompassing a 

more analytical, critical reasoning necessary for clinical practice (Moon, 2007, p.11). 

Gulwaldi, in her study in the results of 226, sampled WRs a high number (97.3%) yielded 

low levels of reflection, congruent with this current study results. 

 

The discussion of students reflective-thinking skills in the literature are prolific across 

educational and healthcare disciplines, and there are multiple publications in this subject 

area. However, by various methods, fewer researchers measure students' written content 

to challenge the firmly held beliefs and assumptions about students’ reflective ability 

levels. The Wallman et al., (2008) study measured reflection among pharmacy students 

using Kember’s categorisation scheme; their study found that none of the students 

reached the highest level of reflection. A low mean level of reflection was prominent, 

consistent with this study’s results. Conversely, in 2010, McNeill et al., used a modified 

Delphi technique to judge both the quality and quantity of the reflection of 30 medical 

students’ text from a clinical event with the scoring system Level 1, most reflective Level 

2, Intermediate Level 3 the least reflective. Much of the written content scored level 2 or 3, 

with just n=16 out of 163  (10%) scoring level 1 (non) reflective  of the entire text analysed 

 

Fundamental to reflectivity is the student’s critical thinking to solve problems. Experts 

who have studied problem-solving argue that the process depends on both theory and 

practice factors. Plus, the amount of domain-specific knowledge at the individual’s 

disposal, in conjunction with deliberate (experiential) practice. Therefore, the ‘critical’ 

within nurse education attend to measurement of critical in assessed work conditions. 

Moreover, there is the assertion that critical thinking is an essential element for 

maintaining patient safety (the assessment outcome). Reflection as an AA, when 

correctly executed, gives a more transparent view of the theory-practice achievement. The 

students critically reflect on what is ‘real’ and in the clinical sense regarding issues of care 

needing immediate attention in the work situation to maintain patient safety (Cioffi, 1998; 
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Benner, 2001; Moon, 2007). Engaging nurses in deliberate learning through AAs such as 

the WR is a critical pedagogy model of active learning. Designed to prepare students for 

employment challenges, AAs are concerned with what students need to know and 

understand (Coles, 2014). There is mass access to medical and health-related 

information for nurses practising in a technically demanding socio-political context. The 

emphasis should be placed on enhancing knowledge to apply critical thinking to health-

related information to inform practice.  

 

Kane’s (2006) IVA provides evidence that the WRs content does not relate to master’s 

level study. What students can do in terms of reflectivity has relevance in subject-domain 

knowledge theory. An essential factor is that students can render critically reflective 

judgement about practices.  In generating evidence for the IVA, the current study results 

do not support the assessed scores global assumption or interpretation that students’ 

achieve the assessment goal (Guskey et al., 2013a). Reflectivity as the critical reflective 

element is visible in n=5 of the WRs N=28 sampled. The IVA points to the reflections 

being little more than a recipe for compliantly conforming to the legislator’s competency 

surveillance. Instead of facilitating the application of multiple sources of knowledge and 

evidence required for critical reflection, the evaluative thinking and the questioning and 

challenging necessary for managing care in complex clinical situations. The critical 

thinking and reasoning skills displayed in the summative WR content may be appropriate 

to the competence and the technical procedures mapped out by protocols. However, 

critical thinking and reasoning are the outcomes of a mastery learning program 

(McGaghie and Kristopaitis, 2015; QAA, 2014, 2015). In the Advanced Practice (AP) 

context, the absence of critical thinking and pedagogic attainment, there is the potential 

for protocols to be rendered ineffective (Levett-Jones et al., 2010; Lewis, 2012; Rolfe, 

2014). The implication is significant increases in risk to patients.   

 

 

6.2.4 Practice and Formal Academic Standards  
 

6.2.4.1 The Practice Level for Advanced Practice    
 

 

The 2006 Modernising Nursing Careers Report saw advanced nurse practise (AP) as a 

nursing professional evolution product. During the formative years, the RCN established 

the Advanced Practice (AP) baseline competencies and nationally. Universities developed 
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programmes for nurse AP education. The policy drivers stated masters-level education as 

the requisite to the AP role, professionalising the role with the public and legitimising the 

AP with employers and the medical staff (DH, 2010; RCN, 2012: Health Education England, 

(HEE, 2017).  In many countries worldwide, a qualification at a master's level is now the 

accepted norm (Pulcini et al., 2011). Within this context, the program presumes to 

produce individuals who are for-purpose and practice. While the core AP nursing practice 

requirement is constant, the roles undertaken are determined by the employer. For 

example, paediatrics and enteral feeding services (NHS, 2019). There are bespoke 

elements of the role, one of which is NMP, vital to alleviate human resources shortage. 

There are a clear education and regulatory process (NMC, 2006, 2018; RPS, 2016).  

 

Consistent with the UK, European and international literature, the agreed expectation is 

that APs demonstrate expertise in a core set of competencies, significantly above that of 

a newly qualified nurse or an experienced nurse (Bagley et al., 2010; Jokiniemi et al., 2012; 

Gardener et al., 2013).  The NMPs are clinical specialists in various areas, e.g., emergency 

care, oncology and subsequent patient care. The course entry requires that the NMPs 

work in the clinical field they intend to prescribe and prescribe in areas within their clinical 

practice scope (NMC, 2018). The clinical specialist areas in which NMPs practice provide 

the experience of illness, medications and patient care responsibility wherein they 

exercise judgement, specialist knowledge and skill (NMC Code, 2015). The fundamental 

nature of the AP philosophy in education is that the practitioner has already attained a 

skill set of practice knowledge and experience within their specialist discipline to judge. 

Whenever possible, the clinical and health-related risk calculation, decisions made on 

which aspect of healthcare needs exploration, and the action taken to minimise the risk 

(Rolfe and Fulbrook, 2001: DeNisco and Barker, 2015).  

 

These already attained practice knowledge and abilities are ‘advanced’ under a master’s 

education programme (RCN, 2012). For several decades researchers have studied the 

association between nurses’ (expert) education level and the quality care provided. 

Nursing education argues that nursing education (a degree) is related to decreased 

patient mortality. The 2013 and 2017 RN4cast reports showed that hospital quality, 

patient safety, work environment workload problems are common in all countries. 

Research in the UK and internationally found that hospitals and departments with 

proportionately fewer qualified professionals delivered care to patients at a secondary 

quality of care level (Jarman et al., 2009; Keogh, 2013; Aiken et al., 2012; Griffiths et al., 
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2016). Decades of published research studied the correlation between (expert) nurses’ 

level of education and the quality of care provided, presenting the argument that nursing 

education (a degree) is related to a decrease in patients’ mortality (Needham et al., 2002; 

Kane et al., 2007; Zhu et al., 2012; Schubert et al., 2012; Aiken et al., 2014). However, these 

studies focus on first-level entry nurse registrants, degree-level qualification and learning. 

The information is transferable to masers and AP nursing as it concerns staff capabilities 

on patient outcomes.   

 

The data in these studies were aggregated at the hospital level and combined with 

graduate nurses' surveys to estimate the population's qualification level. The researchers’ 

are inconsistent in their findings and the correlation of patient safety results. The 

implication is that suboptimal nursing care is attributed to limited educational 

preparation. However, the defining mechanism for the association between higher nurse 

education and better patient outcomes, to date, remains unclear (Kuteney-Lee et al.,2013; 

Aiken et al., 2017). Accentuating the importance of educational preparation at master’s 

level for the AP role, the NMP programme content mirrored that criteria embedded within 

the AP program in its requirement of advanced KPS. Including a comprehensive physical 

examination, history-taking and clinical decision-making, evidence-based practice, 

accountability – including legal and ethical issues (RCN, 2012 p.11). Therefore, for the 

NMP student wishing to practice at an advanced level, in a bespoke NMP element of the 

role, the assessed performance must be judged proficient rather than the competent 

standard of initial registration.  

 

Benner’s (2001) Novice to Expert trajectory applied in this study identified whether the 

legislated level of NMP practice, i.e., proficiency (or indeed expert), is achieved. In 

categorising and measuring the level (standard) of practice articulated by students, the 

results revealed a significant proportion of the NMP students function at level 1-Novice 

with n= 22/N=28 of the WR content between 50 -100 %.  Alternatively, advanced beginner 

(level 2) was found in n=21/N=28 WRs. The content lay between 10% for a minority of the 

N=28 sampled students, with the majority at 30% - 45 % among many TDTA codes. The 

concept of ‘novice’ level practice in an NMP or master’s program only makes sense in 

context to these results. If, as described by Benner, it means students are starting from 

the beginning at something new.  Rather than building on and advancing, the already 

established KPS familiar to all registered nurses. 
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Further, AB does not make sense in students on this programme with an entry 

requirement exceeding more than twelve months post-qualifying and years of practice 

knowledge, often embellished by specialised and high-levels of advancing practice 

experience from which to draw on and transfer into NMP actions. The expert nurses are 

the product of their education level, whose practices testify to advanced learning, i.e., 

Scientia, derived from the word science, logic, (critical) thought and reasoning; and the 

Latin origin of knowledge (Oxford Dictionary, 2013). In a review of Benner's work, she 

defines the expert’s practice as ‘intuitive’, disputably a semantic disaster. This 

terminology detracts from what she has analysed and described in detail as a high-level 

knowledge and clinically experienced specialist (Benner, 2001). 

 

The findings in much of the N=28 sampled WRs the content does not evidence a culture 

of advanced education, but one of ‘anti-intellectualism’ (Rafferty, 2002, p 4).’ A denial of a 

need for considerable education or knowledge base. Instead, the focus was on the 

accuracy of a performed task against procedural protocol. Despite the profession's 

legislator’s promulgation of master’s education and its critical significance, it supports 

innovative, flexible clinical practice (NMC, 2018; HEE, 2017). The NMP role aligns with 

proficiency. The notion of Benner's expert and Rafferty’s intellectualism is the optimal 

result of clinical and academic progression (Traynor, 2013 p.44).  Without this, the NMP 

specialisation will continue to grow based on performativity and lack in-depth and breadth 

of anything, including the espoused proficiency in its specialist subject-domain.   

 

Benner's (2001) identification of the novice to expert model lends itself to the content 

analysis of assessed WRs. Kane’s  (2006) IVA substantiated the way nurses demonstrate 

and articulate how they practice at each level of the model's continuum. According to 

Benner's theory, the level of practice performance shown in the WRs demonstrated in the 

students' understanding of the relationship between NMP theory for practice was 

inadequate at novice to advanced beginner level. Barton (2012) and Rolfe’s (2014) 

publications about the AP nurses' ability to effectively fulfil their roles express concerns 

the AP nurse do not demonstrate advanced expert capability as the distinguishing 

feature. The IVA, when evidenced against Benner’s models’ characteristics, unearthed the 

implausibility of the proficiency claim. Mirroring Barton and Rolfe's concerns, proficiency 

does not hold relative to the small number of proficiency achievements demonstrated. 

I.e., the n=3/N=28 sampled WRs.   
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6.2.4.2 The Academic Level for Advanced Practice   
 

In nurse education,  students must display specific behaviours, i.e., scholastic learning 

achievements broadly agreed governance by the QAA (2010, 2014) and the NMC (2012). 

For nurse educators, the challenge is to ensure that focus is not merely on the technical 

and performance of procedure but involves significant intellectual development 

articulated by educational achievements. The summatively assessed must work to 

portray scholastic aptitude beyond making simple inferences (QAA, 2012). The QAA is 

clear about students’ responsibility for independent study and demonstrating masters 

level achievement summatively. Concerning the ability of APs to fulfil their role, this relies 

on the level of critical thinking, clinical judgement, that is advanced (Rolfe, 2014). 

 

In this researcher’s university in the graduate programs, Bloom's Taxonomy  (BT) of 

educational objectives, the cognitive domain, is used in the assessment. Classifying and 

identify the expected thinking levels students should employ as they respond to the 

coursework requirement. BT is suitable as a framework for conceptualising and 

measuring individual academic accomplishment, for delineating the boundary between 

higher-order thinking (HoT) and non-thinking attainment or achievement (Gipps, 2012). 

Bloom’s Lexile, not explicitly defined as HoT within the BT philosophy. However, Bloom’s 

work set the landmark for HoT classification.  In BT, the HoT refers to the analysis, 

synthesis and evaluation. Although all authors and scholars do not conceptualise HoT as 

Bloom did, many retain Bloom's process in assessments designed to test HoT (Schraw 

and Robinson, 2011).   

 

Alexander et al., (2003) distinguished several types of knowledge identified in studies on 

thinking, including domain-specific knowledge. Postulating further, if domain-specific 

knowledge is taught, a strong case is made that will inevitably entail high order thinking 

(HoT). Mastery of most subjects requires applying (use), manipulating, and interpreting 

knowledge in the subject area. Resnick's earlier view is that HoT skills involve "elaborating 

the given material, making inferences explicitly presented, building adequate 

representations, analysing and constructing relationships” (1987, p.45). HoT thereby 

develops in the student ‘mastery’ of subjects, concepts and problem resolution of the 

more complex clinical problems. Ennis (1987) earlier work elaborated that HoT includes 

judging the evidence's credibility, argument, reasoning,  and making value judgements.  
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Schraw and Robinson (2011) similarly assert logic and debate are essential in learning for 

mastery.  

 

The available research on assessment focuses on the effectiveness, best teaching 

practice, designing and assessing courses, and not HoT skills (Oermann et al., 2007; 

Wang and Farmer, 2008; Wehlburg, 2011; Williams, 2017). Where studies exist, they 

offered only dissatisfaction when considering BT in the measurement of HoT. For 

example, in a dated study by Hopson et al., (2002), the development of HoT was explored 

as defined by BT through the students' use of word-processing, databases and 

spreadsheets. The methodology was unclear; however, these authors concluded that the 

technology-enriched classroom and the successful use of the software were indicative of 

the development of HoT. Rupani and Bhutto (2011) sampled N=30 ninth and tenth-grade 

public school students using interviews and focus groups. The authors disclosed that the 

development of analysis, synthesis and evaluation skills remained untouched. In a 

qualitative study in 2014, Kantar used BT to categorise the content of a series of written 

assessments, i.e., case presentations, reflections, reports and summary care plans. These 

authors did not report the BT categorised content; however, they concluded that teaching 

to pass the test could impede knowledge transfer and students' HoT development. 

 

A considerable problem of note in this study's WR results was an overwhelming tendency 

to low-order thinking. Coverage of a broad (superficial) range of NMP experiences rather 

than demonstrating an in-depth understanding. Or critical debate and recognition of NMP 

topics with substantial knowledge of the relationships and complexities necessary to 

confront important NMP issues (Linn et al., 1991; Granello, 2010). Of concern was the 

small number of students n=2/N=28 (7.1%) who demonstrated/achieved the HoT level 

‘analysis’ in their WRs. For the IVA, if the HoT is absent in theory, the assessed setting, it is 

plausible that it is also missing in the clinical setting. However, passing the assessment, 

the general assumption is that students are using HoT skills. Schraw and Robinson state 

that students are expected to display the incremental gains and changes in how they 

think about the nature of knowledge (or metacognition) as it applies and the programme's 

end (2011, p.71). However, most of the NMP students at this summative stage were 

unable to do so.  Within the confines of professional legislation, it is unsafe to assume 

that students have achieved HoT to develop appropriate strategies to meet today’s 

healthcare challenges. 
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6.3. DISCUSSION PART 2:  
 

6.3.1 Introduction 

 

According to Bloomfield et al., (2010), in the (objective) Structured Clinical Exams, 

examiners usually assess performance related to the acronym KMAS (Knowledge, Motor, 

Attitude, Structure). Directly relative to the performed skills, such as understanding and 

the technical aspect of the skill, the affective and attitude associated with that 

performance and the students' systematic, technical- organisational approach. In this 

research report, Bloomfield et al., KMAS, clearly describe the SCE performance, a task-

based or behaviourist activity. Eraut (2004) seminal work vehemently questioned as 

representative of competence. There is universal agreement in the international literature 

on OSCE that clear criteria are necessary for a valid assessment. Validity is expressive of 

what a student ‘actually’ does clinically and safely to ensure the legislated professional 

standard (Norcini, 2003; Sackett et al., 2008; McGaghie and Kristopaitis, 2015). 

 

6.3.2 The SCE Criterion Quality and Constructs 

 

The success of an SCE is partly dependent on its scoring and its ability to discriminate 

between levels of expertise. Which is particularly relevant for standard-setting in 

performance and when assessing postgraduate students. However, to say, a student has 

reached a certain standard. The SCE criteria need to be designed well and accordingly 

weighted to confirm that students have a deep understanding of the concept. Therefore, 

this part 2 of the discussion addresses the following:-  

 

Sub-question [2]: To What Degree are Structured Clinical Examinations (SCEs)  
a Valid and Accurate Reflections of the Criteria they are Designed to Measure?  

 

The approaches to marking the SCE performance are the checklist. The clinical version 

divides discrete and measurable tasks checked off on a list regarding whether they are (or 

are not) completed. Typically, checklists contain an agreed-on (by clinical experts) 

selection of items that an examinee should address in a clinical encounter. Checklists, if 

written well, are ideal in assessing skills that require the completion of several steps, the 

same way every time. For example, those within the SCE where the test-taker greets the 

patient introduces self and role (see Appendix 5a). However, there are measurable 
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Further, a subjective statement such as ‘recovered within a viva’ should be removed. The 

‘recovery viva’ item may still constitute a mediocre performance and unscored as such. 

The inclusion of Benner's model in the scoring system may allow for more precise 

judgements about the students' practice level and for this information to be appropriately 

scored against the test-takers response. 

 

The literature on the OSCE indicates that checklists are not a good discriminator of 

expertise,  resulting in criticism of the assessments' approach (McKinley et al., 2008; 

Brannick et al., 2011). Moreover, empirical evidence showed that checklists penalised 

experienced clinicians by omitting the capture of higher-level practice (Hodges et al. 1999; 

Hodges and McIlroy, 2003; McKinley et al., 2008a). The research literature encourages 

and recommends supplementing the checklist with other measures to include items that 

help discriminate between learners who understand the subject matter and those who do 

not. I.e., an essential features approach (Daniels et al., 2014; Ilgen et al., 2014). The 

illustration in Table 6.3.2.1 draws on Benner's model continuum in this context.  

 

Hodges et al., (1999), in their comparative study of the standard checklist and global 

rating scores (GRS), argued that the scores in the checklist declined with the practitioners 

increasing level of expertise. Further, the checklist works best where questions are in 

stereotypical order irrespective of whether they are relevant to the case. Experienced 

practitioners collect, interrogate and integrate many forms of clinal data, and ask fewer 

focused questions to arrive at a hypothesis, diagnosis and management (p.1133). 

Therefore, experts do not score points because their process is not stepwise and suited 

to the task, which is what the checklist is presumed to capture. Expanding on previous 

studies, Hodges and McIlroy (2003) confirmed that checklist ratings neglected the higher 

levels of ability and knowledge organisation, favouring simple fact accumulation and 

demonstration of the task. The McKinley et al., (2008) systematic review concurs with 

these other and other studies. The review further stated that checklists do not explicitly 

assess critical competencies such as ‘safety’. Given recent high-profile healthcare 

scandals, much hangs on the SCE as an AA. Good clinical practice is becoming 

dependent upon good assessment design and assessment practices (Hodges and Quinn, 

2013). A factor that should concern all who teach and assess healthcare professionals. 
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6.3.3 Asking the Right Questions in the Right Way 

 

The literature reports extensively on instruments used in OSCE’s and simulation to 

measure undergraduate student learning in the affective and psychomotor domains. 

However, few studies address higher-order thinking (HoT) competencies by a credible 

scoring method. Non-medical prescribers encounter diverse, complex medical conditions 

in practice, requiring theory-practice knowledge. The SCE should be equally complex and 

varied for NMP authenticity and should assess the high-order thinking and knowledge 

skills needed for safe NMP practice (Kroenzen et al., 2011). At face value, the SCE appear 

to do this. However, the item analysis in chapter 5 identified the performance-based 

(binary pass-fail score) checklists design of the NMP simulation (the SCE) was 

problematic. The SCE presented no real cognitive challenge. 

 

The literature indicates that performance-based checklist scoring systems are fraught 

with difficulty. The assessors will agree on the observed performance but disagree over 

their interpretation of the assessment's focus (i.e., the construct). Alternatively, on the 

response format, i.e., the meaning of the scoring criteria, assessors may indiscriminately 

positively score test-takers (Crossley, 2010). The high order thinking (HoT) skills are 

attributes cited as required for safe nursing practice. Therefore, the SCEs content should 

include the HoT criterion (Benner, 2009; Beckwith, 2018). The problem of assessing HoT 

and measuring what matters most is pressing in postgraduate NMP education. The SCE 

assessment methods must be robust to ensure practitioners are fit-for-purpose for the 

complex clinical practice environment in which they work (McGaghie, 2014, 2015). 

 

An emphasis on healthcare education is in fitness-for-purpose. In the context of this 

study, the IRT and subsequent IA served several functions in test item development to 

address this concept.  Firstly, identifying flaws in the test items, pinpointing items that 

poorly measure an attribute of interest and those that put test takers at an advantage or 

disadvantage (Downing and Haladyna, 2006). Secondly, in the fitness-for-purpose 

perspective,  referring to the test's quality and its representation of the standard of 

practice, it aims to measure students' assessment. Therefore, the assessment design 

should facilitate demonstrating the knowledge and skills intended by the NMC (2018) 

proficiency and QAA (2014, 2015) standards. Finally,  including items with a range of 

difficulty enabling students at all levels of ability (traits) to demonstrate their level (Bhola 

et al., 2003; Hardern et al., 2016). A trait is explained as a disposition to behave or perform 
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in response to stimuli in various circumstances. A typical example of a trait is a higher-

order thinking skill, which has generated substantial cognitive psychology research. BT as 

a framework provides insights into how learners reason, think through problems, and 

become experts (Facione and Facione, 1996; Ericsson, 2004; Benner, 2001, 2009). 

 

The literature on test design is direct in its statements regarding the measurement of 

‘traits’ determined by the questions' format.  Format consideration should include more 

than the formatted response, but how the problem presents to the candidate to determine 

what is captured (Crossley, 2008; Mackillop et al., 2011).  The SCE items in Table 6.3.3  

yielded the most extreme negative DIF values of -13. The item discrimination (ID) 

parameters were incalculable. The item questions listed in the Table are primarily non-

compound performance items designed to investigate a single value. Rated 

independently as a ‘performance’, an activity that post-registration nurses could quickly 

achieve with precision due to either rote learning or recall of prescription writing errors 

from their extensive clinical exposure to written prescriptions. The SCE scoring criteria are 

ambiguous. For example, an affirmative score is achieved easily by less able students 

who do well on recall tests and mere memorising of the content (including errors). Or 

through familiarity with the prescription documentation structure, i.e., what, where, and by 

whom (Hodges, 2006).  

 

In reviewing the SCE criterion following this study’s results, the IA highlighted several 

explanations for the high level of pass scores, easily attributed to proficiency, explaining 

the test score results. However, the item analysis suggests that this can also be an 

erroneous interpretation of the score results. The SCE design needs attention. The 

reasons are  (1) the ambiguous scoring criteria, (2) student oversensitivity to the test 

items. (3), the item criterion does not correlate with any other items on the test or (4) 

poorly written items; point 4 should be rewritten or discarded (Downing and Haladyna, 

2006).  
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application may allow for a scored recognition of discreet achievement levels. The GRS 

may permit examiners to reward students who excel in cognitive skills or identify students 

who require further development in specified domains.  

 

For the OSCE’s in medical education and simulation in nursing, the literature contends 

that the supplementation with global rating scales has improved the testing of traits and 

other learning areas of interest.  A more comprehensive framework than the frequently 

used checklist is recommended (Kogan, 2009; Schuwirth and van der Vleuten, 2011; Prion 

et al., 2017). The literature often cites two types of GRS scales, holistic and analytic. 

Holistic rating scales, more so than a detailed checklist, provide a comprehensive score 

on overall performance. Analytical rating scales offer information on several dimensions. 

High scores are assigned individually to each characteristic assessed, identifying specific 

components the examinee possesses or needs to develop (van der Vleuten and 

Schuwrith, 2005).   

 

Other researchers have employed GRS and applied conceptual frameworks specific to the 

skills and processes they wished the student to engage with and which they wanted to 

measure. Kim et al., (2009) used the GRS to assess crisis resuscitation management in 

postgraduate year 1 and 3 residents in a simulated emergency/ acute care setting. 

Essential for any acute care speciality and in the absence of a suitable assessment tool, 

the Kim et al. designed provided a seven-point anchored ordinal scale for performance in 

five categories and overall performance score. In their assessment of the socio-cultural 

aspects of patient safety in nursing and medical students, Ginsburg et al., (2014) 

designed and used a single 5-point holistic global rating scale ranging from clearly 

deficient to excellent. Ginsburg et al. aligned the GRS to oral questions, allowing students 

to demonstrate ‘safety’ knowledge that is not elicited during their simulated interaction. 

The Turner et al., (2014) GRS assessed professional behaviour in physical therapists; a 

five-item scale included professional conduct, communication, respect, compassion, and 

insurance of patient dignity. The authors concluded that the GSR was more suited to the 

assessment of advanced students than the checklist. Table 6.3.3.1 illustrates a proposed 

design for an analytical rating scale for the SCE. The analytical GRS gives a clear and 

intriguing indication that a students’ cognitive skills could be determined, adding a 

meaningful signal to testing and measurements, other than performance competence 

(Cohen et al., 1991; Regehr et al., 1998; Hodges et al., 1999; Munoz et al., 2005).  
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Consistent with the cited research, the GRS for the SCE Bloom’s taxonomy (BT) overlays 

the scoring to identify the cognitive levels and the desired characteristics against the 

selected NMP domains to which they belong.  The test design literature recommends that 

the GRS, where possible, are construct-driven rather than task-driven. The proposed SCE 

in Table 6.3.3.1 is construct driven, designed to reflect the overall construct measured 

and delineate BT assessed via the specified NMP task (Klein et al., 1998). In that way, the 

overall effect is a descriptor of the individual's cognitive characteristics, collated in a 

meaningful way to arrive at an overall score (Epstein et al., 2004). BT is applied in this 

context to represent and measure specific cognitive goals and analytic scoring of the 

students’ cognitive standing (Baxter and Glaser, 1998; Hodges and McIlroy, 2003).  

 

In Table 6.3.3.1, the example has several critical thinking criteria in the colour zones. 

Based on the global score weighting and the representative level, the overall score will 

better indicate the students' achievement. See, for example, Bloom's Taxonomy overlay in 

Table 6.3.3.1 for the criterion ‘right time.’  In this example, the student has scored in level 

2 understanding in BTs criteria, in the orange zone where assessor prompting was 

required.  The ‘right time’ is essential in prescribing practice. The students must be 

critically aware of drug times, i.e., twice per day (BD). Three times per day (TDS), or QDS 

(four-time per day), all have implications for the therapeutic drug effect. The correct time 

is significant in antibiotic treatment to maintain the optimum plasma concentration and 

antibiotic effect (Kizior, 2016). Scores in the red area, as in the example, are cause for 

serious concern. Alternatively, other colour zones indicate a range of achievements from 

performed exceptionally (the green zone) to major faults (the red zone). Indicating the 

student has not or has not achieved at the required level. 

 

The 5- global rating scale highlights the student's expectations of the SCE in marking 

criteria. The information may aid in study preparation for the assessment. In the example, 

the student scored on a test item in the orange zone, which indicates that further study is 

needed.   The GRS scoring will also help the assessor give the student constructive 

feedback on the ‘level’ of cognitive achievement within each BT characteristic, identifying 

student trajectory or areas for further development. Further, by including Benner’s model, 

Novice to Expert levels I to 5 to the GRS would add the practice dimension, showing 

whether the student has novice, proficiency, or expert capability. 
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In this study, in the SCE’s there is an overemphasis on technical performance, which may 

lead to hidden incompetence. I.e., the performance behaviour is at the expense of high-

order thinking within the domain-specific knowledge. Which excludes knowledge 

integration and synthesis to which safe practice is bound (Eraut, 2004; Brooks, 2010; 

Carracio and Burke, 2010). A more meaningful approach would be to change the scoring 

format; from a task-oriented, technical performance to one more cognitively challenging 

(Mackillop et al., 2011). In addition to the format change, altering the test delivery method 

is recommended, such as a Viva-Voce instead of a practical prescription writing exercise. 

To meet Kane’s IVA's conditions, the SCE will require the test criteria to address students’ 

cognitive engagement with the underpinning NMP knowledge base and experience. The 

IVA results support assessment validity to accurately and appropriately address the levels 

necessary for maintaining advanced academic and practice standards. 

 

6.3.4  Psychometric Item Analysis (IA): Evidencing the Test Score 

 Inferences   

 

A central role of AA’s is to prepare students for professional practice, where knowledge 

application and other cognitive processes are required in clinical practice. The IRT and IA  

were critical in ensuring that the SCE items are designed well and structurally defined for 

the intended purpose. Suppose the test-item criteria are flawed and do not represent the 

exact processes they aimed to address. In that case, the test is not authentic (Gorin, 2006). 

Items without cognitive response formats do not provide opportunities to observe the KSP 

or the target domains of interest. If SCE’s are to provide meaningful information about 

student ability, cognition must be assimilated into the test development process (Downing 

and Haladyna, 2006). 

 

The IA function is to measure unobservable constructs, e.g. (cognitive) traits. The 

underlying assumption of psychometric theory (PT) is that the construct's obligatory 

variation is reflected in item criteria and student responses (Anastasi and Urbina, 1997). 

Whenever a PT measure is interpreted as a measurement of a construct, the interest is in 

understanding the (cognitive) mechanisms through which the item responses come about 

(Borsboom and Mellenbergh, 2004). The database search revealed few studies where IRT 

and IA measure SCE assessment/test item criteria. Where studies exist, the psychometrics 

validated the test instrument, and not the test-items function or attended to assessment in 
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nursing education (Sechrist and Berlin, 2006; Walsh et al., 2010; Fenizia et al., 2019). An 

element of validation involves using a psychometric test for a given purpose. In this study,  

the IA measurement was critical in ensuring that the SCE assessments are well 

constructed and that the test item criterion was defined as intended. Specifically, the 

inferences made about the student achievements expressed in terms of item difficulty  

(DIF) are so named because the DIF of test items depicts the test item's cognitive 

processes. Equally, item discrimination (ID) and its conditional relationship to DIF identifies 

test items bias toward students with a low ability (Anastasi and Urbina, 1997).  

 

The cognitive criteria were found at low levels across the N=28 sampled SCEs, primarily 

because the assessment contained faulty test items which measured only novice 

performance and knowledge concepts. The danger is that these flaws in the design can 

lead to features of student performances, i.e., proficiency, being unrecognised by the 

scoring method; or captured by the SCE item criteria to be subsequently inferred in the 

passing score as achieved. In the AP assessment context, the test should measure 

cognitive traits, stated in the professions legislative and standards of practice documents 

as examples of the requisite professional qualities (NMC, 2007, 2010; RCN, 2012, 2014 ). 

The SCE structure, when examined at the IR and IA level, did not show an ideal SCE or AA 

picture. Moreover, a mismatch between the cognitive aspects required for practice resulted 

in a less informative assessment regarding the student’s achievement, leading to sub-

standard rote performance and, therefore, unsafe practice (Messick, 1980; Norcini, 1994; 

Sackett et al., 2008).  

 

Ensuring that healthcare professionals are competent protects the institution and the 

service user. The analysed information organised into an argument through Kane’s IVA 

allowed the identification of what is relevant in the assessment design. The IA results 

support a counterclaim about test scores, the inferences about the students’ proficiency 

achievement, and the test scores use. Raising further alarms for the professions legislated 

patent safety agenda (Patient Safety Agency, 2007, 2007a; Kendall-Gallagher et al., 2011; 

The King's Fund, 2017). 
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6.4 Conclusion 

 

This research aimed to establish the validity of the NMP assessments scores related to 

developing sustainable student knowledge, theory and practice- characteristics for safe, 

effective care. The following conclusions presented are based on this study’s results.  

 

1. The qualitative results showed an unsophisticated level of knowledge and subject-

domain theory among most students WR content. Primary authors such as Barnett 

(1999), Eraut (2004), Barnett and Coate (2005), and Halpern (2014) denote knowledge 

as the acquisition of a (specialised) body of knowledge, a distinguishing feature of the 

profession’s disciplines presumed on completion of the examination. However, this 

study's results imply that the level of knowledge, according to Ryle’s (and others) 

theory, was a ‘technical performance’ less than expected at postgraduate level 

education.  

 

2. Based on the results using Mezirow’s framework for analysis, the level of reflective 

performance demonstrated failed to meet the intended learning outcomes. The results 

provide an evidentiary counterclaim to the professional educators and professional 

bodies assumption that graduate practitioners develop in clinical decision-making 

through reflection. Other studies measuring students' reflection levels revealed that the 

students' reflective levels and content are less than ideal (Moon, 2007; Kember et al., 

2008; Gulwaldi, 2009). These authors work to support the findings in this current study 

 

3. In applying Benner’s nursing expertise model to the WR content, the results indicated 

that these APs were not moving toward expert-level practice. Many of the N=28 

students sampled showed at best secondary level practice on Benner's trajectory. In the 

SCE, the performance level is unmeasured. The IRT and IA results suggest that the SCE 

can measure only low-levels of practice. The implication is that the WR and SCE 

assessments' level is commensurate with their initial registration; most of the students 

had not clinically advanced as a condition of their certification (Rolfe, 2014). Congruent 

with the increased concerns in the literature about the quality and standards of patient 

care, correlated to the staff’s competence levels (Francis,  2013; Keogh, 2013; The 

Kings Fund, 2017).  
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4. This study's findings suggest that the academic learning achievements, characterised 

by BTs cognitive domain, are limited, primarily at low-level BT’s cognition WRs across 

the four teaching and learning theories. The findings indicate little evidence of students 

understanding the general principles in NMP theory, subject-domain, and cognitive 

methods and strategies for problem-solving in this context. Barnett and Coate (2005) 

and Halpern’s (2014) work suggest that students' demonstrate the ability to argue 

criticality and engage in high-order thinking through coverage of several knowledge 

domains. This specified engagement was not evident in many of the sampled WRs. 

Similarly, in the SCE, there is an expectation of criterion validity, the knowledge and 

cognition expectation for safe practice. The item criterion mediates the relationship 

between learning in professional education and practice. The NMP SCE is an authentic 

assessment indicative of student capability in prescribing practice. Consequently, its 

capacity to measure the desired higher-order thinking is limited. Therefore, it is 

essential to understand why a test does not relate to the criterion of interest (Gulikers, 

2004; Christian et al., 2010. This study's IA results suggest that criterion situations are 

not addressed appropriately due to the NMP SCE rating, criteria, and design flaws. 

 

5. Data contrary to these conclusions is found in n=8 of the N=28 sampled WR 

assessments. These students consistently demonstrated higher achievement levels in 

some aspects of theory at varying degrees across the four teaching and learning 

theories. Conversely, the SCEs item analysis (IA) showed no variation in these n=8 

students’ assessments in comparison to the remaining n=20, confirming the IA findings 

regarding the quality of the test items criteria. What is noteworthy in these n=8/N=28 

WRs was the evidence of cognitive skills such as problem-solving and critical thinking.  

Also present was their metacognitive reflection and knowledge in use, resembling the 

desired professional and advanced practice. The results suggest that these n=8 

students have moved beyond Lyotard’s performativity, which characterises the novice 

practitioner, a prominent finding in this study’s results. 

 

6.4.1 Recommendations 

 

Healthcare educators should not be naive about the assessments and their presumed 

alignment to higher-order skills instead of rote knowledge reproduction and performativity. 

Assessments should induce changes in the education systems at a curricular and 
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instructional level that nurture the test's cognitive traits, thereby changing students' 

learning strategy (Frederiksen and Collins, 1989; Linn et al., 1991; Miller et al., 2013). The 

following recommendations consider the conclusions presented to match numerically. 

 

6.4.1.1 Recommendation 1:   

Conclusions 1 and 2: Clarity about the Purpose of the Assessment. 

 

The problem here lies in that reflection is presumed to happen on access to a reflective 

framework. Many frameworks are procedural and do not overtly incorporate the 

philosophical elements to support the students’ in linking the relevance of prior knowledge 

and clinical experiences to written content (Fook et al., 2004, Fook, 2006: Bradbury et al., 

2010). Researchers have noted a general lack of reference to strategic education and 

tuition; students do not act on the assignment instruction or planning in the written work. In 

this study, strategic education refers to reflection and the instruction to address theory and 

subject domains in varied clinical settings (Graham et al., 2014; Gillespie et al., 2014). This 

study’s recommendation is a fresh conceptualisation, a transformative change teaching 

reflection and reflective writing within nursing education. Billett (2001) and Newton et al., 

(2007)  propose the need to resituate reflection and focus on understanding learning rather 

than learning as an activity. One method to achieve this is the Ogle (1986) K-W-L cognitive 

model.  Ogle (1986) offers three clear and decisive cognitive steps. K- what we know; W- 

what we want to find out; L- what we learned and still need to learn. KWL, if overlapped onto 

the chosen framework of refection, the opening step K has levels for students to access 

and question prior (theory-practice) knowledge. Students explicitly combine knowledge, 

critical thinking and practice awareness, thereby linking the reflective activity to the theory-

practice demands. The KWL is such that the WRs content would better represent the 

synergy of Mezirow’s cognition and knowledge for theory and practice. 

 

6.4.1.2 Recommendation 2:  

Conclusions 3 and 4: Measuring Levels of Practice and Academic Achievement. 

  
 
In chapter 1 raised concern about the limits of competence. There are problems with 

attempts to unravel the notion of competence. However, in section 1.1.4.1, proficiency 

represents an integral part of a complicated relationship between cognition and applying 

theory to practice (Eraut, 2004; Hoffmann et al., 2014). This study results suggest mastery 
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in the context of Benner and Bloom’s theories is better revealed and used in this research 

to report, explain and measure performance. In terms of the principles of theory and 

practice that respect the philosophy of AP. Therefore, this study recommends the dual 

approach of combining these above theories in assessment measurement and design and 

specifying the academic and practice behaviours' measurement methods known to lead to 

positive patient outcomes (Keutney-Lee, 2012; Audet et al., 2018). 

 

6.4.1.3 Recommendation 3:  

Conclusions 1 to 4: The Validity Issues: Reaching the Target but Missing the Mark 

 

The assessed score inference makes assumptions about the student’s ability and 

performance. The danger is that the student achieves competent performance but miss the 

legislated NMP proficiency target and the patient safety mark.  Excavating beyond the 

assessed score to reveal the inference (truth) behind the score takes effort. It can act as a 

deterrent due to its conceptual difficulty (Borsboom and Mellenbergh, 2004). Tidy 

methodologies for validity are wishful thinking. However, a  recommendation is that VT and 

MTT for measurement and analysis interpret and explain the nursing education's assessed 

score.  A further recommendation is Kane’s IVA as a coherent method for interpreting the 

analysed results, for exploring the NMP assessment functional worth, and interpreting the 

clinical consequences of their use.  

 

 

6.4.2 The Study limitations 
 

6.4.2.1 An Alternative Design to the Case Study  
 

The alternative consideration was Evaluation Research, and this design could establish the 

NMP program's value and inform future program improvements. The design approach 

would focus on evaluating outcome data (assessment) to indicate the program's success. 

However, how well the outcome is achieved, i.e., what students know, and have learned, is 

not the focus of interest in Evaluation Research.  Further, the practical considerations such 

as economics, i.e., financial, human, and resources, the stakeholder and participant 

cooperation in the methodological procedures excluded this design option. Therefore, the 

researcher chose a case study design. A common concern is that case study designs do 

not follow systematised processes and lack rigour (Houghton et al., 2013; Keutel et al., 
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2014). Chapter 3 addresses rigour in the methods employed in the measurement and 

includes the conceptual and theoretical-methodological considerations applied to the study 

design. The researcher acknowledges and discusses the notable limitations in the 

following sections. 

 

6.4.2.2 Secondary (Post-Hoc) Data Use 

 

Assessments intend to facilitate defensible decisions about the person assessed. In this 

study, the assessment data were repurposed for new use. Chapter 3 reports the 

assessment process regulations and how they support the data's appropriateness for 

answering the research question. The fundamental limitation is that the NMP assessment 

data were collected for a purpose different from the validity and may provide an imperfect 

insight into the research area of interest. The interpretation of the evidence presented for 

Kane’s (2006) IVA may have resulted in a linear and patchy sense of student achievement. 

See results chapters 4 and 5. Situational awareness is a core factor influencing 

performance, defined as a cognitive state reliant on information correctly perceived, 

understood and interpreted (Cooper et al., 2016; Orique and Despins, 2018). Situational 

awareness, therefore, impacts how NMP students articulate the developing situation, their 

decision-making and the ability to anticipate prescribing problems (Stubbings et al., 2012; 

Orique and Despins, 2018).  

 

Supplementing the secondary data with a focus group representative of the NMP target 

group could address the secondary data limitations,  facilitating follow-up information and 

unforeseen discovery. Focus group directed ‘what if’ and ‘what next’ questions may explore 

students' situational awareness. Situational awareness concerns student NMP learning, 

and perceptions of the responsibilities inherent in resolving clinical problems may have 

provided insight into its impact on assessed performance.  The effect of situational 

awareness has merit. A lack thereof leads to poor clinical decisions, omissions, or treating 

NMP procedures as routine, apparent in the analysed assessed work (Benner, 2009; Flin 

and  Patterson-Brown, 2016). The focus group information may explain the study’s results 

and enhance the rigour concerning the conclusions drawn in this study. However, this study 

validity argument focus is the assessed content and criterion, and it is not expected that 

the supplementary information will affect or change the study’s findings. 
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6.4.2.3  Bracketing- Refocusing on the Data 

 

The literature identifies three phases of bracketing (a) research praxis (b), abstract 

formulation, and (c) reintegration (Gearing, 2004). Chapter 3 addressed research praxis. 

The study's limitations include the above points (b) and (c). Abstract formulation 

bracketing focuses on the phenomenon concerning the student experience (within the 

bracket) and the phenomenon investigated, i.e., the NMP assessment (Gearing, 2004; 

Bickman and Rog, 2009). The abstract formulation allows the researcher to explore the 

students’ assessed experience and investigate how students perceive their NMP 

assessment, including the critical aspects such as professional NMP development (Eden, 

2014; Holmes, 2015). For example,  the focus group may provide data on whether the NMP 

assessment develops students to operate effectively in practice (Lave and Wenger, 1999; 

O’Keefe and Linnenbrink-Garcia, 2014). The students’ perceptions of the assessment rather 

than the actual assessment features may impact how they deliver the content and respond 

to the NMP assignments' criteria (Lizzo and Wilson, 2013; Oermann and Gaberson, 2014). 

The focus group data can provide the researcher with information concerning the 

assessments ability to allow the students to apply and integrate key curricular concepts to 

NMP practice. This information may help diminish the secondary data methodology's 

limitation by adding leverage to understand those studied. However, this study's purpose 

was to provide evidence of the NMP assessment content and criterion validity.  

 

6.4.2.3.1 Contextualisation 

 

The researcher acknowledges that the lack of contextualisation may be a study limitation 

concerning this study's validity questions. Students are not always clear on what is asked 

in the assessment (Oermann and Gaberson, 2014).  The context in which the task is 

presented affects performance. The student may perform NMP tasks well in practice but 

not under test conditions. Interview or focus group exploration of the student's response to 

the test and their perceptions of what was expected may explain the study's findings. The 

limitation with secondary data is that significant contextual facets, e.g., the students' 

assessed behaviour and factors influencing students assessed performance, are excluded. 

This study aimed to ensure NMP test validity. In the methods, it was necessary to focus on 

the NMP assessment’s content and criterion measurement and generate evidence to 

support the assessments fitness for purpose.   
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6.4.2.4 Transferability  

 

Lack of generalisability is inherent to the case study design, particularly in this research. 

The study aimed not to make generalisations or transferable findings but to present a 

unique case with intrinsic value to a specific program (Merriam and Tisdell, 2016). 

Concerning educational measurement and the function of validity, the study specificity is 

potentially transferable to other programs (Kane, 2006, 2013).  Although the NMP 

assessment design is harmonious with prescribing standards (NMC, 2018), it is not 

presumed that the study’s findings are transferrable to a similar NMP context or situation. 

These results are specific to an NMP student cohort. However, there is transferability in a 

limited sense concerning measurement theory and applying the cited theories in the 

content and criterion analysis.  This study outlines the method for using Kane’s (2006) 

interpretive validity argument as the conceptual framework for investigating a validity 

problem. As a framework, the IVA has transferability to nursing and healthcare education 

assessments, potentially more valuable than the reported findings.  

6.4.5 Contribution to Education and Suggestion for Future Research  

 

This research highlights the importance of validity and measurement to improve educators' 

understanding of assessing student achievement. The application of VT and MTT provides 

a functional theory for educators interested in assessment measurement, giving some 

guidance in this respect. Kane’s (2006) IVA offers an approach to synthesising analysed 

results making assessment and validity measurement more accessible. Suggestions for 

future research include replicating this research on a broader scale to aid the 

generalisation of the method and the results. The findings revealed that students’ 

engagement with reflection is limited to the lower levels of Mezirow’s (1981) seven 

concepts. A significant discovery considering the expectation from the professions 

registering authority that practitioners develop and practice this necessary skill (NMC, 

2016). There is an impetus to change the educational strategies used for teaching 

reflective practice in NMP and nursing courses. A study applying and investigating the Ogle 

(1986) KWL model to student tuition may yield better reflective content in their assessed 

work.  
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Concerning the SCE, in its current format, it is not fit for its purpose. Adding global 

rating scales (GRS), including dimensions for assessing proficiency (Benner, 2001) 

and mastery (Bloom, 1956), may improve the test items difficulty and 

discrimination parameter functions. The rating scale may also prove advantageous 

to student learning by specifying elements and performance levels not shown on 

the current NMP checklist format. Further research is required to determine if the 

GRS modification impacts the SCE, whether it enhances the NMP students’ 

standard of prescribing achievement, i.e., proficiency. Future studies may reveal 

students’ understanding of what constitutes novice and expert performance 

(Benner, 2001) and, therefore, what the examinee must achieve for proficiency and 

higher. Similarly, rating scales containing the idea and procedure for mastery 

(Bloom, 1956).  

 

6.4.5.1 Closing Remarks 

 

Medical education increasingly recognises that quantitative test scores fail to capture 

the essential features of an examinees’ performance and ability (Sullivan, 2011; Selim et al., 

2012; Cook et al., 2016; Shepard, 2016).  Studies in nursing education are warranted,  as the 

findings in this study have suggested that assessment validity is not guaranteed. Chapters 

4 and 5 describe the data analysis methods, show their application and how they are used 

to validate the NMP assessment and the assessed work. Chapter 6 discussed the findings, 

and under Kane’s (2006) interpretive validity argument (IVA), the results indicate paying 

careful attention to the linkages between the curriculum objectives and students assessed 

work products. This study highlights a need for continuous discussion about collecting, 

interpreting, and using assessment data to reach valid decisions about students' abilities 

and performance. Kane’s IVA details how nurse educators can validate their assessments 

to establish performance levels that map to real-world NMP and mastery. The IVA 

introduces to nurse education a concept for best practices in high-stakes assessment. 
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ENDNOTES:  

 

1. Allergy: A hypersensitive reaction to any substance, e.g., food, pollen, medication or other, 
following initial sensitising contact. 

(Blackwell’s Dictionary of Nursing, 2002). 
 

2. ALERT ™ (2002) is the Acute Life-threatening Events Recognition and Treatment framework, an 
application of a structured, prioritised system of patient assessment and management to ensure 
safety standards in unfamiliar clinical circumstances. 

                                                                                                                           (Smith et al. 2002). 
 

2. Red Flags: The six-stepped flag’ sepsis criteria; an algorithm to identify the patients at high risk 
of sepsis-related death.   

Dillenger et al. (2013).Journal of Critical Care Medicine, 41 [2], 580-637. 
 
3. Thrombosis: Denoting blood clots or the clotting of blood. 

(Blackwell’s Dictionary of Nursing, 2002). 
 

4. Cardiovascular Complications: Minor or major functional problems related to the heart, blood 
vessels, or circulatory system by which oxygen and nutrients are circulated through the body's 
organs and tissues. 

 
6. Procollagen type 1 N-propeptide (P1NP) is a metabolic marker for bone formation used for 

monitoring fracture risk in patients with osteoporosis. The test use is for monitoring treatment 
efficacy and compliance in patients diagnosed with osteoporosis.                                         

(McCance and Huether, 2006). 
 

7. Bisphosphonates: This slows the rate of bone degeneration in osteoporosis [8], reduces the risk 
of a broken bone by maintaining bone density. 

(The British National Formulary (BNF, 2017). 
 

8. Osteoporosis: a disease in which the bone becomes porous, weakened, prone to fracture and 
slow to heal.  

 
(Blackwell’s Dictionary of Nursing, 2002).                                                                                                            

                                                                                                     
9. Myeloma: Malignant tumour of the skeleton. Tumours may be solitary or multifocal- known as 

multiple myeloma (MM). 
(McCance and Huether, 2006). 

 
10. Cognitive Behavioural Therapy (CBT) Work with the patients using various techniques to help 

patients understand their thoughts and thinking processes to modify their emotions, symptoms, 
ill-health experience, and behaviour.                                                

 (Boron and Bouleap, 2005) 
 

11. Psychosis: A major mental illness of organic or emotional origin, marked by abnormal behaviour 
and loss of contact with reality. Can include hallucinations, delusions, diminished control of pure 
desires and impulses.                                                                                                 

(Blackwell’s Dictionary of Nursing, 2002). 
 

12. Polypharmacology: Excessive or multiple pharmaceuticals use- multiple medications are in 
many incidences more harmful than helpful, presenting higher risk than benefit to patients.  

 
                                                  (Beckwith and Franklin, 2011).  
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13. Multiple Pathologies: Describes the phenomenon of polypathology to identify individuals living 
with numerous chronic diseases/disorders. 

(McCance and Huether, 2006). 
 

14. Acute Kidney Injury (AKI): the preferred medical terminology for Acute Renal Failure (ARF), 
Associated with urine output of less than 30ml per hour (oliguria) and characterised by an 
abrupt reduction in renal function commonly occurring within hours. Clinical markers are 
reduced GFR [18] and altered serum creatinine [51] because of hypo-perfusion (low circulating 
blood volumes and subsequent oxygen delivery) secondary to heart failure.  

             (Marieb, 2012).   
  

15. Heart Failure (HF) is an abnormality in the heart's structure and function, leading to failure to 
pump blood efficiently and deliver oxygen at the required rate/levels to the kidneys and other 
organs in the body. HF is not an actual disease but a manifestation of the disease.  

(Morton et al., 2005). 
                                                          

16. Fluid overload: Describes excessive circulating volume; the Aetiology can be iatrogenic, i.e., 
resulting from intravenous fluids or as a result of organ (heart, kidney) dysfunction. 

(Morton et al., 2005). 
 

17. Serum Creatinine: Serum Creatinine Serum creatinine is a by-product of muscle activity removed 
from the body as waste by the kidneys. In the presence of reduced kidney function, creatinine 
levels rise. Serum creatinine levels are used to calculate the GFR.  

(McCance and Huether (2006). 

 

18. Estimated Glomerular Filtration Rate (eGFR) Blood filtration through the glomerulus in the 
Bowman’s capsule in the kidney via hydrostatic pressure, which needs to remain constant. In the 
presence of disease, e.g. AKI, filtration is impeded.                                                                                         

(McCance and Huether, 2006) 
 

19. Debridement: a thorough cleansing of a wound with the removal of all foreign matter, including 
injured or infected tissue. May include gentle scrubbing for exfoliation.                                                                                   

(Blackwell’s Dictionary of Nursing, 2002). 
 

20. Anaesthetised, Drug-induced insensitivity to pain; can be achieved by a local anaesthetic, e.g. 
Lignocaine or general anaesthetic, by combining drugs to induce unconsciousness.  

Blackwell’s Dictionary of Nursing (2002). 
 

21. Sepsis: The result of a complex interaction between inflammation, coagulation and impaired 
fibrinolysis (blood clotting to prevent excessive bleeding) responds to an immune trigger usually 
activated by toxins released from bacteria. Sepsis is a life-threatening syndrome, the continuum 
beginning with sepsis, severe sepsis and then septic shock.                                                                                        

(McCance and Huether, 2006). 
 

22. Fluid Resuscitation: Medical Colloquialism to treat excess fluid loss, e.g., bleeding 
(hypovolaemia, circulatory shock), vomiting or diarrhoea causing severe dehydration.  

(Morton et al., 2005). 
 

23. Normal Saline: Isotonic solution used intravenously to correct the fluid imbalance, e.g., 
dehydration or maintain hydration. The topical application includes wound, eye or nasal 
irrigation.  

(Blackwell’s Dictionary of Nursing, 2002 
 
24. Serum Chloride: Important electrolyte, maintains the body’s metabolism keeping the acid 

balance under control.  
(McCance and Huether, 2006). 



 
 

200 
 
 

25. Metabolic Acidosis: Chemical imbalance- altered blood pH making it ‘acidic’ caused by elevated 
levels of circulating hydrogen ions. Origins are either respiratory or excrete carbon dioxide (C0 2) 
via the lungs; Other causes are elevated bicarbonate levels or diabetes-insulin deficiency. 

(Moore et al., 2009). 
 

26. Purulent: Containing or producing pus, a thick opaque fluid formed in certain infections. 
(Blackwell’s Dictionary of Nursing, 2002). 

 
27. Erythema: An abnormal redness of the skin or mucous membranes due to capillary congestion 

because of trauma or infection.                                                                                
(Blackwell’s Dictionary of Nursing, 2002). 

 
28. Inverted Ankle: Commonly called ankle sprain- foot turns in/outward to an abnormal degree. 

 
(Blackwell’s Dictionary of Nursing, 2002). 

 
29. The Anterior Talofibular Ligament (ATFL): Connects the front of the talus bone to the fibula, or shin 

bone. 
                                                                                                                                                   

(Moore et al., 2009). 
30. The Calcaneofibular Ligament (CFL):  Connects the calcaneus, or heel bone, to the fibula 

(Moore et al., 2009). 
 

31. Chronic Obstructive Pulmonary Disease (COPD): A respiratory disease, one of a group, i.e., 
chronic bronchitis emphysema. An irreversible multi-system disorder characterised by airway 
obstruction. 

 
(Oxford Handbook of Adult Nursing, 2009 p.114). 

 
32. Broncho-constriction: An inflammatory obstruction of the small airways associated with 

infection other terms used, i.e., bronchiolitis. 
(McCance and Huether, 2006). 

 
33. Corticosteroids: More commonly known as steroids, work by suppressing inflammatory 

conditions such as asthma and arthritis. 
(The British National Formulary (BNF, 2017). 

 
34. Theophylline:  Anti-inflammatory effect for treatment of asthma and COPD [31] with severe 

disease symptoms. It opens the airways to improve breathing by relaxing the muscles in the 
airways. 

 
(The British National Formulary (BNF, 2017). 

 
35. Monoamine Oxidase Inhibitors (MAOI): Treatment for phobias and depression or hysteria where 

the sedative effect is required. 
(The British National Formulary (BNF, 2017). 

 
36. Tyramine: Produced from tyrosine, a naturally occurring amino acid compound that acts as a 

regulator of blood pressure. 
(Boron and Bouleap, 2005). 

 
37. Diazepam: Also known as Valium, used to treat various conditions- anxiety disorders, alcohol 

withdrawal, sometimes with other medications to treat seizures.  
 

(The British National Formulary (BNF, 2017). 
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38. Pathophysiologic: The physiology of disordered function (or functions) as distinguished by 
structural defect because of disease.                                                                               

(Blackwell’s Dictionary of Nursing, 2002). 
 

39. Chronic Urticaria: A skin eruption characterised by smooth itchy raised weal’s that are either 
redder or paler than the surrounding skin due to sensitised exposure to allergic substances-
topical or ingested. 

 
(Blackwell’s Dictionary of Nursing, 2002) 

 
40. Continuous Positive Airway Pressure (CPAP): A respiratory ventilation procedure used for 

patients with respiratory failure. The basic principle is to deliver a designated oxygen volume 
with each breath dependent on patient lung compliance and patient-ventilator resistance.                                                              

 (Morton et al., 2005, p542). 
 

41. Vasopressin/Vasopressor: an antidiuretic hormone (ADH) known for its role in restricting 
(vasoconstriction) in the small ends of the artery (arterioles), in the capillaries (tiny blood 
vessels). Synthetic Vasopressin is used to improve organ/tissue perfusion, which is disrupted in 
shock states. Septic shock is associated with vasopressin deficiency; Septic shock is treated 
with vasopressin [40], the second line of treatment for patients in cardiac, haemorrhagic, 
neurogenic and septic shock states [41]

.    
  

(McCance and Huether, 2006, p 
1635). 
 

42. Shocked States: Refers to an abnormal pathophysiological condition where the body’s Oxygen 
(02) demands are increasing. There is a rapid consumption of 02

.
  Compensatory mechanisms 

are initiated to meet the increased demands and restore the 02 and blood supply to the cells. 
 

(McCance and Huether, 2006, p 1625).  
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Appendix 2: Consent Form 

 

The consent form and the right to withdraw 

Study Title: How well do the Assessment Processes used in the Non-Medical Prescribing [NMP] 

Course Validate Certification/ Licencing of Trainees to Prescribe in Practice? 

 

Name of Researcher:  Sue A Blyden 

               Please tick box 

1] I confirm that I have read and understood the information sheet dated 31st June 2013 for  
the above study         

  

2] I understand that access to my assessment documents from the NMP course and used 
for the research will remain anonymous and confidential, and only the results of the study  
will be made public.  

       
 
3] I understand that my agreement to have my assessment documents from the 

NMP course is voluntary, and that I am free to withdraw from the study at any time 
without giving any reasons. Students will not be penalised or subject to loss of access to  
current or future university courses.  

 
  

4] I agree that the investigators can read and use my assessment documents for 
the above study.           

 

……………………………………………           …………………………….           ..............................   

Student identification Number      Signature initials only    Date 

Please return to: Researcher’s Supervisor Contact Details 
Miss Sarah Wixon Dr Ian Davison. PhD 
Administration Office, RCXXX School of Education 
RXXXXX CXXXXXX Building University of Birmingham 
JXXXXX WXXXXX Edgbaston, Birmingham B15 5TT 
CXXXX University  CXX 1XX Email: i.w.davison@bham.ac.uk 
 
 
 

0121 4144808 

ERN_13-0546 Consent form. version 2: June 2013.  

School of Education 

University of Birmingham 

 

Direct Dial +44 (0)121 414 4866 

Email: education@bham.ac.uk 

Fax: +44(0)121414 4865 

 

 
 

 

Date: 31st June 2013 

 



 
 

207 
 
 

Appendix 3 Study Information  

 

 

Study Information sheet 

Dear Student 

 

Study Title:  How well do the Assessment Processes used in the Non-Medical Prescribing    

Course Validate Certification/ Licensing of Trainees to Prescribe in Practice? 

 

To date, there has been a significant number of NMP students trained with 54 000 nurse and midwife 

prescribers across the UK and over 19,000 nurse independent and supplementary prescribers (Royal 

College of Nursing (RCN, 2012). In medicine and healthcare, assessment and exam scores are 

considered good grounds for practitioners' certification and licensing. However, very little attention 

is paid to validating examinations and assessment criteria and the subsequent scores used to certify 

and license healthcare professionals. The validity of assessment rests on whether the 

tests/assessment measure what they intend to measure. Whether the interpretation of tests or 

assessment scores is an accurate or a true representation of student proficiency and whether the 

decisions resulting from the test scores' interpretation are appropriate. Validity tests attract much 

attention in medical and clinical research. However, such tests are rarely applied to healthcare 

courses assessment scores. 

What is the purpose of the Study? 

This study is a University of Birmingham research project and will form part of the researcher's 

Doctoral thesis. This study aims to find out how well the assessment processes used in the Non-

Medical Prescribing (NMP) course validate the Certification/ Licensing of trainees to prescribe in 

practice. The study aims to carefully look at the test/assessment score data to reveal the practical 

value, merits and limitations of the tests/assessments used in the NMP program. The study further 

aims to look at how well the NMP course meets the specified education objectives.  

 

 

 

School of Education 

University of Birmingham 

 

Direct Dial +44 (0)121 414 4866 

Email: education@bham.ac.uk 

Fax: +44(0)121414 4865 

 

 

 

Date:  31st June  2013 
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What does the study involve? 

Your NMP course assessment documents will be viewed to collect information for the study. Firstly, 

the Multiple-Choice Questions and Short Answer Question exams for testing numeracy and 

pharmacology. Secondly, records of your patient health assessment and history assessment 

performance will include the scenario-based assessment and the practice assessment documents.  

Finally, your work samples, such as your reflective essays; plus, copies of your written prescriptions 

from your practice assessment and portfolios, which you have handed in as part of the NMP 

assessment process.  

What are the risks of taking part? 

The risks are low; you will not be contacted by the researcher for information about your course. 
Your assessment documents will be identified from the university database using your unique 
identifying number (SiD); your identity will remain confidential. This means that the researcher will 
not know your details, such as your name or any other information used to identify you. The 
information about your assessment or any information in your assessment documents will not be 
given to anyone, including your employers and will be used only for this study. Paper copies of your 
assessment documents will be accessed through the administrative staff from archives using your 
SiD given on the consent form. Any information taken from your assessment documents will be 
coded for use in the study so that the information is not traced back to you. You may refuse to 
participate or withdraw participation during the study without penalty or prejudice, including losing 
access to future university courses. 
 
 

Are there benefits to taking part in the study? 

Education is recognised as an integral component in improving standards of care. Participating in the 

study will enable the university to provide Research evidence to support NHS investment in our 

courses. I.e., value for money about NMP course. The purchase and potential evidence that the NMP 

course is ‘fit for purpose’ in providing post-qualification staff to deliver safe, quality patient care. 

What happens to the information once the study is completed? 

Once the study is completed, the information collected from your assessment documents and used 

for the research will be destroyed. You can have a copy of a summary report about the study and 

what was found if you wish, but you must contact the researcher in writing for the report using the 

contact details below. 

What do I need to do if I want to participate in the study? 

For entry into the study, you will need to read the consent form and return it to the address at the 

end of the form. You must use your student Identification [SId] number on the consent form. DO 

NOT use your name as your assessment documents can only be identified using your SId.  This is to 

ensure that your details, name, address etc., remain strictly confidential, that the Data Protection 

Act uses the information in your assessment records (1998) and the results of the study stored as 

required by the Privacy and Electronic Communications [EC Directive] Regulations (2003).  

ERN_13-0546 Information sheet. version 2: June 2013. 
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What do I do if I change my mind about being in the study? 
 

You are within your rights to change your mind about allowing your assessment documents to be 

used and withdraw from the study even after signing and returning the form. If you choose to 

withdraw, you will not be refused the right to apply for further study at this university, nor will 

withdrawal from the study affect your course now or in the future. If may withdraw, but you must 

contact the researcher in writing within 14 days using the information below.  

You must use your SId in the letter to the researcher, DO NOT use your name. You can only be 

identified using your SId. If you withdraw any information taken from your assessment documents 

and used in the results, it will be destroyed.  

 

If I want more information about the study? 

If you require further information about the study, please contact the researcher:- 

Miss Sue Blyden  
Senior Lecturer in Adult nursing 
Faculty of Health and Life Sciences 
----------- University 
-----------. XV1 XFB 

 
Researcher’s Supervisor Contact Details 
Dr Ian Davison PhD 
School of Education 
University of Birmingham 
Edgbaston  
Birmingham. B15 2TT 
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Appendix 4: The Written Reflection, Assignment Brief 

 

Faculty of Health and Life Sciences                                                                                                              29                       

M42CPD Non-Medical Prescribing (Masters 1) Summative 

 

Coursework 3: A 2500-word critical reflective essay. 

 

The critically reflective essay will relate to the student's area of practice and will demonstrate that 

they have learnt and can apply the principles of prescribing within their role. Students are expected 

to utilise a model of reflection as a framework for the structure of their essays. 

 

If you are unclear as to the area of prescribing practice you wish to consider, please discuss this with 

the module team. 

 

The essay is required to demonstrate learning outcomes 1-8 and should particularly focus on the 

following 

 

• Consultation, decision making and therapy, including referral 

• Prescribing decisions and medications choices, including pharmacology 

• Influences on and psychology of prescribing 

• Evidence-based practice, clinical governance in relation to non-medical prescribing 

 

Rationale 

 

The purpose of the reflective essay is to allow the demonstration of a range of knowledge gained 

which underpin safe, effective prescribing implicit in the case you have chosen 

 

A model of reflection should be chosen, e.g. the Gibbs model, and used as a framework for writing 

up the reflective case. You are not expected to discuss the reflection, the model selected, or why 

you have chosen it since the wordage allocated is limited. However, it is important that you use 

theory against which to reflect and analyse your experiences. The written structure must be coherent 

and cohesive. See separate guidelines on reflection on the Moodle platform 

 

Front sheet 

 

Please include this, guidance is found in the student handbook 

 

Introduction 

 

• Briefly state the purpose of the essay and what prescribing area is explored 

• The context of your prescribing should be holistic in nature, taking into account the context 

of the patient (social and wider) as appropriate. 

• It should demonstrate a systematic approach to consultation and diagnosis of the patients' 

condition and any requirement for onward referral. 

 

 

M41 and M42 CPD- Student Handbook 
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The Body of the Assignment 

 

• Using an identified reflective model, critically analyse the prescribing assessment carried out 

in practice 

• The following questions may help. What went well, and why? How did your knowledge base 

influence the process? 

• The scope of your role in the prescribing assessment must be clear, and evidence of role 

development 

 

The Conclusion 

 

A clear conclusion must summarise your main points and indicate how this module has developed 

your practice. No new material must be introduced in this part of the essay 

 

 

Teaching, Learning and Assessment 

 

Intended Learning Outcomes: On completion of this programme, the student must be able to 

demonstrate achievement in the following areas 

 

1. Undertake a holistic assessment and consultation with patients/clients, clients parents and 

carers 

 

2. Conduct and evaluate a thorough medications history, including current medications (over 

the counter, alternative, complementary health therapies) to inform diagnosis 

 

3. Undertake an appropriate clinical history, utilising clinical assessment skills and make an 

appropriate decision based on that assessment to either diagnose or refer, having 

considered the legal, cognitive, emotional and physical differences-related to children or 

adults 

 

4. Critically examine, evaluate and apply relevant research and legislation to the practice of 

nurse/midwife/AHP prescribing, critically appraise and use sources of information/advice 

and decision support systems in prescribing practice 

 

5. Compare, analyse and evaluate the influences that can affect the prescribing practice, and 

demonstrate an understanding of managing a prescribing practice in an ethical way 

 

6. Appraise and apply knowledge of drug actions in prescribing practice 

 

7. Evaluate and compare the roles and relationships of others involved in prescribing, 

supplying and administrating medicines safely, appropriately and cost-effectively 

 

8. Justify and apply the framework of professional accountability and responsibility 

 

 

M41 and M42 CPD- Student Handbook 
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Appendix 5: Structured Clinical Assessment, Assessment Brief 
 
 
Guidance for Objective Structured Clinical Assessments (OSCE) 
 

The OSCE is a means of assessing clinical competency based on testing through direct observation.  

It is a multipurpose evaluative tool examining areas most critical to performance, e.g., the ability to 

obtain/interpret data and problem solve. The purpose of the examination is to determine clinical 
competence and safe prescribing. The standard for non-medical prescribing is Safe, Appropriate, 
Economical and Effective (The Royal Pharmaceutical Society (RPS, 2016). 
 
Marking Guidelines 

The marking Table guideline is shown on page 34 of the document.  It demonstrates competencies 

you must consider relevant to the clinical situation. The Table is the actual assessment form and 

shows how the student in the clinical situation must demonstrate these competencies. 

Assessment 

The student will be given a clinical scenario related to your specialist practice area. The student may 

be asked about only certain parts of the process. You are expected to complete a whole episode of 

care for the patient from diagnosis to treatment and follow‐up either independently or in conjunction 

with other healthcare professionals. The examiner may intervene to offer reassurance where there is 

hesitation for long periods, and any prompts will be non-directive. 

To obtain an overall pass, the student must achieve a tick in each section's “stated” column.  If this 

does not occur, the student can recover specific skills at the end of the examination. The student 

MUST prescribe/write a sample prescription as part of the clinical examination. 

 

If the student does not achieve the required result, a fail result is given. If this occurs, please inform 

the module leader. The student may be issued a period of 6 weeks before retaking the clinical exam. 

If a further assessment is required, it will be in the same manner as the first attempt. The student 

must achieve a Pass result on the second attempt. 

 

 

 

 

 

 

 

 

 

M41 and M42 CPD- Student Handbook 
 







 
 

215 
 
 

Appendix 5a: Structured Clinical Assessment, Work Sample 

 

 

 





















 
 

225 
 
 

Appendix 6e. The Written Reflection, Assessed Coded Sample. 

 

St 12  Created by RQDA  

 

The purpose of th s ass gnment s to cr t ca y ref ect on a pract ca  prescr b ng assessment   was asked to rev ew 

a deter orat ng pat ent and make suggest ons for an ongo ng p an of care  By |<< 1-05-Consultation|ref ect ng 

on the consu tat on |1-05-Consultation >>| assessment  d agnos s  therapy  referra  and fo ow-up p an   w  

demonstrate pr nc p es of prescr b ng have been earnt and app ed  Prescr b ng dec s ons and cho ce of 

med cat on nc ud ng pharmaco ogy w  be ana ysed ref ect ve y  Cons derat on w  be g ven to nf uences on  and 

psycho ogy of prescr b ng together w th ev dence-based pract ce n re at on to non-med ca  prescr b ng  

 

|<< DK, know-that|  w  use John (1995) mode  of ref ect on wh ch s based on f ve cue quest ons enab ng me 

to break down my exper ence and ref ect on the process and outcomes |Me-1-Reflectivity >>|  work as an 

Advanced Nurse Pract t oner w th n a sma  D str ct Genera  Hosp ta  as pa t of the Cr t ca  Care Outreach Team  

Part of my ro e enta s |<< 9-11-Works-ic-colleagues|tak ng referra s from nurs ng staff and med ca  co eagues 

us ng a track and tr gger system ca ed Mod f ed Ear y Warn ng Score (MEWS) |9-11-Works-ic-colleagues >>| as 

descr bed by Harr son and Da y (2006) regard ng deter orat ng pat ents n an acute sett ng   had been asked to 

rev ew a pat ent who had a h gh MEWS  |<< 7-07-clin-EBP-applic|Fo ow ng recommendat ons n the 

Comprehens ve Cr t ca  Care Report  the Department of Hea th (DoH) (2000) ntroduced the concept of us ng 

Ear y Warn ng Scores DK, know-that  Th s report had out ned the concept for serv ce de very to pat ents based on 

need rather than oca ty - cr t ca  care w thout wa s |7-07-clin-EBP-applic >>|  The a m of Outreach be ng to 

extend cr t ca  care serv ces outs de the usua  phys ca  m ts of an ntens ve care un t and act as a serv ce and 

educat ona  pa tnersh p between ntens ve care and genera  wards ( eary and R d ey  2003)  |<< 7-07-clin-EBP-

applic||DK-know that>>|The Ear y Warn ng Score (DoH  2000) s the ca cu at on of an aggregate tr gger score 

based on phys o og ca  abnorma t es of heart rate  b ood pressure  resp ratory rate  temperature  ur ne output and 

eve  of consc ousness  t s ntended to support ob ect ve dec s on mak ng to he p staff dent fy deter orat ng 

pat ents|7-07-clin-EBP-applic >>| Be-1-Novice >>| PK, Know-how>>| (Carberry  2014)   

Before  assessed the pat ent   checked the pat ent s MEWS score to see the r atest observat ons and the r 

trends  B ck ey (2003)suggests that nterv ew ng pat ents to obta n a hea th h story requ res p ann ng w th the 

necess ty to rev ew any med ca  records and set goa s for the nterv ew  By rev ew ng any records and cha ts |1-

13-Medical-History >>| we can gather nformat on to deve op deas about what to exp ore w th the pat ent  De  

Mar  Doust and G asz ous (2006) are of the op n on that |<< Be-1-Novice|nurses soon d scover that more 

nformat on s der ved from the h story tak ng than the exam nat on   wou d agree  n fact  the greater part of my 

ob s often taken up by read ng |Be-1-Novice >>|through the notes and tak ng the h story  |<< 2-01-Physical-

Exam|Th s ed to a fa r y short succ nct focussed phys ca  exam nat on |2-01-Physical-Exam >>|wh ch was a  

that was necessary for me |<< 2-02-Diff-diagnisis|to arr ve at the d fferent a  d agnos s |2-02-Diff-diagnisis 

>>|and deta  a p an of care  Rhoades (2006)appears to concur when stat ng met cu ous and comprehens ve do 

not necessar y mean engthy  The sk ed c n c an str ves to record a  essent a  c n ca  data conc se y and to 

document the c n ca  dec s on-mak ng that under es d agnost c and treatment dec s ons |DK-know that>>| 

(Genera  Med ca  Counc  2006)   

DK-know that>>|The ob ect ves are to prov de effect ve commun cat on to a  careg vers to ensure cont nu ty of 

h gh qua ty care for the pat ent  to m n m ze ega  vu nerab ty for the prov der |3-05-communication-skills >>| 

Prescr pt ons are a way of commun cat ng the pat ent s persona  deta s and the spec f c treatments prescr bed by 

an author sed reg stered profess ona  (Joyce and Carrera  2011)  |<<DK, know-that | Med c nes can do a great 

dea  of good but a so have the ab ty to cause harm  |<< 4-05-Common-drug-errors|Med cat on errors are one 

of the most common causes of pat ent harm and prescr b ng accounts for a arge proport on of med cat on errors 

|4-05-Common-drug-errors >>|(The Hea th Foundat on  2012)  Predom nant y the mode s of assessment used 

w th n Cr t ca  Care are the med ca  mode  (Barnum and Kerfoot  1995) and the ABC approach to hea th 

assessment (Resusc tat on Counc  UK  2011) |1-07-Disease-Severity-Ass >>| Some w  argue that |<< 8-07-

work-in-medical-Fwk|the med ca  mode  w th ts focus on contro ng the hea th care system and ts b as towards 

curat ve med c ne  can be nadequate and expens ve|8-07-work-in-medical-Fwk >>| (H ggs and Edwards  

1999)  |<< 8-07-work-in-medical-Fwk||DK-know that>>|The med ca  or d sease mode  tse f  s the very 
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process of reduc ng a  pat ents and a  nesses  regard ess of the nature of the nesses  to the d agnost c names 

and treatments of the d sordered pa ts |8-07-work-in-medical-Fwk >>| We become enmeshed n our own mode  

even when t does not work  Barbour (1997) states that the |<< 8-07-work-in-medical-Fwk|mode  s abso ute y 

essent a  for the organ c d sease to wh ch a sc ent f c approach does app y |8-07-work-in-medical-Fwk >>| and t 

he ps us to understand and re eve some of the |<< 8-07-work-in-medical-Fwk|symptoms of funct ona  

d sorders  but when t s extended  as a str ct y b omed ca  approach  |8-07-work-in-medical-Fwk >>|to the many 

nesses caused predom nant y by persona  s tuat ons  the core prob em s bypassed n the process of reduct on  

 

The prob em cou d e not so much w th the mode  as w th the c n c ans who use t  |<< 1-13-Medical-

History|The pat ent s h story s not ust about symptoms and d sease  but nc udes a persona  and soc a  survey  

and emot ona  and psycho og ca  prob ems are not exc uded  |1-13-Medical-History >>|There s no ru e aga nst 

understand ng the human s tuat ons that cause so much ness  and the med ca  mode  does not proh b t warm  

persona  sens t ve nteract ons between c n c ans and pat ents |3-07-sensitive-with-patient >>| However  when 

the med ca  mode  s app ed n actua  pract ce t can be far more restr ct ve  w th the c n c an be ng overwhe med 

w th the demands of modern care  |<< DK-know that>>||w th tt e t me to know the pat ents as persons  

Ref ect ng back on the pat ent assessment be ng d scussed |2-06-Holistic-Needs-Ass >>| |<< 1-07-Disease-

Severity-Ass| noted th s pat ent had severa  symptoms  |1-07-Disease-Severity-Ass >>|and |<< 1-20-

precautions-contra-ind|to prescr be and treat one symptom cou d be detr menta  to the prescr pt on of drugs for 

another symptom  |<< Me-1-Reflectivity| n part cu ar th s pat ent has Heart Fa ure and may requ re Frusem de to 

be prescr bed to off- oadf u ds  but a so has an Acute K dney n ury and therefore needs f u ds prescr b ng |Me-1-

Reflectivity >>|These prescr pt ve treatments wou d appear to conf ct|1-20-precautions-contra-ind >>| and th s 

wou d appear to support the theory that the c n c an needs to know the nd v dua  pat ent n order to suggest the 

best treatment opt ons  

 

|<< 2-01-Physical-Exam|The use of the ABC approach n pat ent assessment s w despread on resusc tat on 

courses (Resusc tat on Counc  UK  2011)  |<< Be-2-Ad-Beg|The rat ona e s that prob ems that more 

qu ck y ead to pat ent death are dea t w th and stab sed f rst |2-01-Physical-Exam >>|Be-2-Ad-Beg >>| The 

fact that the abbrev at on for the approach cons sts of the f rst three etters of the a phabet s 

fo tu tous  |<< Me-1-Ref ect v ty|<< B -2-Comph|C ass ca  med ca  teach ng promotes the use of the med ca  

mode  when assess ng pat ents  Th s mode  works we  when estab sh ng that |<< 2-09-Work ng-D agnos s|the 

correct d agnos s s the ma or prob em and when there s no urgency n start ng treatment|Me-1-Reflectivity 

>>|Bl-2-Comph >>|  t works ess we  dea ng w th cr t ca y  pat ents n the f rst nstance  |2-09-Working-

Diagnosis >>||<< 1-13-Medical-History |<< Bl-2-Comph|My pat ent had n t a y presented to hosp ta  w th a 

ke y chest nfect on or commun ty acqu red pneumon a  two days prev ous y  They had presented w th a 

h gh temperature  tachycard a  h gh resp ratory rate and product ve cough |1-13-Medical-History >>|Bl-2-Comph 

>>| |<< 1-22-presenting-condition| nd cat ng they were Seps s pos t ve |1-22-presenting-condition 

>>|(Surv v ng Seps s Campa gn  2012)  |<< 1-23-Principles-EBP|The Surv v ng Seps s Campa gn (2012) 

deta s a gu de ne ca ed the Seps s S x pathway wh ch s the recommended treatment for th s group of pat ents  

Th s pathway had been n t ated wh ch cons sts of g v ng a f u d cha enge  |1-23-Principles-EBP >>|<< 8-02-

NHS-code-conduct|Ant b ot cs had been prescr bed as per 

 

 

|<< Me-1-Reflectivity|Trust gu de nes wh ch were C ar thromyc n 500 m grams  tw ce da y  ntravenous y and 

Coamox c av 1 2 grams  three t mes da y  ntravenous y |8-02-NHS-code-conduct >>||<< 1-03-Clinical-

Effectiveness|G v ng f u d s part of the Seps s pathway (Surv v ng Seps s Campa gn  2012)  |1-03-Clinical-

Effectiveness >>|however  |<< 2-10-Requests-interprests-tests|on check ng the b ood resu ts that were taken 

that morn ng the pat ent had ra sed Urea and Creat n ne wh ch nd cated an Acute K dney n ury (AK ) (The Br t sh 

Rena  Assoc at on (Davenport and Stevens  2008) |2-10-Requests-interprests-tests >>|<< 2-08-Most-

Appropiate-Tx| F u d adm n strat on s frequent y necessary to stab ze the pat ent w th seps s |2-08-Most-

Appropiate-Tx >>| moreover  seps s has been reported to account for approx mate y 50% of |<< 2-09-

Working-Diagnosis|pat ents w th AK  (Sh geh ko and Ke um  2005)  R vers  Haystad and Ress er (2001) state 

the t m ng of the f u d adm n strat on and the phys o og c end po nts to be mon tored have emerged as Ear y Goa -

D rected Therapy  |<< Be-2-Ad-Beg|The management of AK  s therefore to g ve f u ds  Schr er|2-09-Working-

Diagnosis >>| (2010) states that guarantee ng adequate rena  perfus on and ntravascu ar vo ume s mportant 
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n the prevent on and therapy of AK |Be-2-Ad-Beg >>|  |<< 1-13-Medical-History|On check ng the pat ent s 

past med ca  h story t was noted that the pat ent suffered from Heart Fa ure (HF) |1-13-Medical-History >>| 

|<< 1-20-precautions-contra-ind|When treat ng HF t s necessary to prescr be f u ds caut ous y so as not to 

over oad the pat ent wh ch cou d resu t n pu monary oedema |1-20-precautions-contra-ind >>| (Burton and 

udw g  2011)  My d emma  therefore  was that |<< 1-22-presenting-condition|  needed to g ve f u ds to treat 

the AK  but  a so needed to off oad f u ds to treat the poss b e pu monary oedema  |<< Be-2-Ad-Beg|<< Bl-2-

Comph|AK  s character sed by sudden deter orat on n k dney funct on  man fested by an ncrease n serum 

creat n ne eve  w th or w thout reduced ur ne output (Rahman  Shad and Sm th  2012) |1-22-presenting-

condition >>|Be-3-Comp >>|Bl-2-Comph >>| Recogn t on of|<< 1-20-precautions-contra-ind| r sk factors 

e g  o der age  seps s  hypovo em a/shock  card ac surgery  nfus on of contrast agents  d abetes me tus  pre-

ex st ng chron c k dney d sease  heart fa ure  and ver fa ure) s mportant  because n some cases the treatment 

of the r sk factor can have a negat ve effect on the AK  n th s part cu ar nc dence my pat ent had severa  of the 

r sk factors  e  o der age  seps s and hea t fa ure  |1-20-precautions-contra-ind >>||<< Bl-01-Knowl| 

One th rd of pat ents hosp ta sed for HF deve op AK  assoc ated w th ncreased n-hosp ta  morb d ty and mo ta ty 

(Abo-Sa em  Sher f and Prabhakar  2013)  Sambandam (2014) states that pat ents w th congest ve HF often 

suffer frequent adm ss ons for the management |Bl-01-Knowl >>|of f u d over oad  |<< 1-19-pharmacokinetics-

Medicines|F u d remova  and re ef of congest on are centra  to treatment of HF w th d uret cs be ng the 

decongest ve ma nstay|1-19-Pharmacokinetics-Medicines >>| (Kr shnamoo thy and Fe ker  2014)  Sambandam 

(2014) further suggests |<< 4-02-checks-dose-SE|that a though oop d uret cs are p vota  n the management 

of th s common c n ca  prob em  hav ng been n c n ca  use s nce the 1960s  we st  do not understand how to 

opt ma y adm n ster these drugs  |<< 1-25.Drug-mode-action|4-02-checks-dose-SE >>| t s unknown why 

some decompensated HF pat ents exh b t mprovements n rena  funct on w th d ures s  whereas others d sp ay 

rena  funct on deter orat on  m t ng atta nment of euvo em a |1-25.Drug-mode-action >>| eto  Aspromonte and 

Feo a (2014) argue that a though d uret c therapy s w de y used and strong y recommended by most recent 

c n ca  gu de nes  |<< 1-23-Principles-EBP|prospect ve stud es and random sed c n ca  tr a s are ack ng and so 

re ab e ev dence s m ss ng about the best therapy n terms of doses and methods of adm n strat on  |<< Bl-3-

Appli| 

n add t on  c n ca  eff cacy and safety outcomes are often affected by the presence of contrast ng ev dence |1-

23-Principles-EBP >>| They further found that ana yses of the pub shed stud es d d not prov de conc us ve data 

about the effects on c n ca  outcomes (morta ty  rate of hosp ta  readm ss ons  ength of hosp ta  stay and 

adverse events) |Bl-3-Appli >>| Furthermore  |<< 1-11-Knowl-of-product|recent stud es focus the r attent on 

on a ternat ve strateg es of f u d remova  such as vasopress n antagon sts  adenos ne antagon sts and 

u traf trat on |1-11-Knowl-of-product >>|but ava ab e data are often nconc us ve  |<< Bl-01-Knowl|<< Be-1-

Novice|Fo ow ng a terature search and a rev ew of the resu ts  found that the use of a oop d uret c such as 

Frusem de was the common approach to treat ng f u d over oad n HF|Bl-01-Knowl >>|Be-1-Novice >>|  

However  a ot of the terature d scusses a ternat ve therap es such as |<< Bl-2-Comph|extracorporea  

u traf trat on be ng used to remove f u d from d uret c-refractory  hypervo em c pat ents  Recent c n ca  stud es 

us ng user-fr end y mach nes have suggested that u traf trat on may be h gh y effect ve for decongest ng pat ents 

w th HF (|Bl-2-Comph >>|Freda  S awsky  Ma d  and Braden  2011) Rego st  and F accador  (2013) suggest 

|<< 1-23-Principles-EBP|u traf trat on e  f u d remova  from b ood by hemoconcentrat on obta ned w th 

ded cated mach nes  be ng a more rap d and effect ve a ternat ve to the convent ona  therapeut c approach  |1-

23-Principles-EBP >>||<< Bl-3-Appli||Bl-3-Appli >>| Fo ow ng the r research they conc uded that 

u traf trat on shou d be reserved to very se ected pat ents w th advanced HF and true d uret c res stance  as part 

of a more comp ex strategy a m ng at an adequate contro  of f u d retent on  |Bl-3-Appli >>| |<< 5-04-Makes-

Rx-decisions-pt| n rea ty  w th n the Trust that  work   am ook ng for a qu ck response to th s deter orat ng 

pat ent  and therefore Frusem de  as a oop d uret c  s the drug of cho ce|5-04-Makes-Rx-decisions-pt >>|  |<< 

1-01-Allergies|  f rst y checked f the pat ent had any known a erg es |1-01-Allergies >>|and |<< 5-04-Makes-

Rx-decisions-pt|then prescr bed 40mg Frusem de to be g ven mmed ate y and|5-04-Makes-Rx-decisions-pt >>| 

|<< 2-05-Est-Maintains-plan-review|p anned to assess n two hours for a response  f the response further 

aggravated the AK   wou d prescr be a bo us of V f u ds and a so mon tor that response |2-05-Est-Maintains-

plan-review >>|  had |<< 2-10-Requests-interprests-tests|asked for a further set of b oods to be taken n the 

morn ng so that urea and creat n ne cou d be assessed  thereby mon tor ng the AK |2-10-Requests-interprests-

tests >>| |<< 9-05-Appr-support-for-role|Th s treatment p an was d scussed w th my C n ca  Superv sor n 
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depth  who agreed w th my recommendat ons  |9-05-Appr-support-for-role >>| 

 

|<< Me-2-Affect-Reflect|Hav ng assessed th s pat ent  |<< 2-03-Effects-multiple-pathologies| am consc ous 

that they have many co-morb d t es resu t ng n the pat ent tak ng an assortment of drugs wh ch have been 

prescr bed for each of the d sorders |2-03-Effects-multiple-pathologies >>|Me-2-Affect-Reflect >>| |<< 2-04-

Meds-contrainds-Tx-options|Mu t p e prescr pt ons or po ypharmacy as t s somet mes referred to  can be 

prob emat ca  n that some drugs can nteract w th another drug and cause the pat ent to exper ence add t ona  

s de effects |2-04-Meds-contrainds-Tx-options >>| The Br t sh Nat ona  Formu a y (BNF) (2014) nc udes an 

append x of over one hundred pages wh ch sts how one drug can nteract w th another  |<< 2-04-Meds-

contrainds-Tx-options| nteract ons between drugs can e ther ncrease or decrease the act v ty of one of the drugs 

(McFadden  2013)  However  t cou d be |<< 5-05-safety-conserns-Rx|the nteract on of the drugs s of tt e or 

no c n ca  re evance because e ther one drug w  on y marg na y decrease the act v ty of another drug  |5-05-

safety-conserns-Rx >>|or does not produce any measurab e change n the therapeut c effect veness  These drugs 

wou d perhaps not cause ma or concern  but t wou d be mportant to be aware of the nteract ons |DK know-that 

>>|  

 

There are drugs  where a sma  change n concentrat on can ead to ser ous nteract ons  |2-04-Meds-contrainds-

Tx-options >>||<< 1-15-Meds-Altered-Age-etc|The pat ent that  have rev ewed s e der y  and age s a factor 

that must be cons dered when assess ng c n ca y  Two o der peop e can vary mass ve y w th regard to the r 

hea th  Th s d vers ty w  have evo ved due to the festy e  d et  soc a  c ass  and whether the person smoked  

Regard ess of the o der person s festy e t s poss b e that the effect veness of the pat ent s ver and k dneys have 

dec ned due to age |1-15-Meds-Altered-Age-etc >>| |<< 1-19-Pharmacokinetics-Medicines| ver mass and ts 

b ood f ow decreases w th o d age  C earance of some drugs can a so be affected by a dec ne n act v ty of var ous 

P450 enzymes  O d age a so affects rena  funct on resu t ng n drugs be ng metabo sed and excreted more 

s ow y |1-19-Pharmacokinetics-Medicines >>||<< 6-02- earns-changes-pract ce| t was a usefu  exerc se 

ref ect ng back upon both the pos t ve and negat ve factors regard ng th s exper ence  wh ch has deve oped and 

mproved my sk s n hea th assessment |6-02-learns-changes-practice >>|  had been keen to manage the care 

and prescr be drugs appropr ate y for a pat ent w th th s part cu ar group of symptoms  |<< Me-2-Affect-Reflect|  

am regu ar y faced w th th s d emma and pr or to th s had been apprehens ve about prescr b ng frusem de to treat 

the HF and f u d over oad thus exacerbat ng the AK |Me-2-Affect-Reflect >>| |<< Me-3-Discr-Refelect||Bl-3-

Appli >>| S mu taneous y   was a so concerned about prescr b ng f u ds to treat the AK  wh ch cou d have a 

negat ve effect on the HF w th further f u d over oad  |Me-3-Discr-Refelect >>||<< Be-3-Compt|  have earnt 

that t rea y s a pat ent by pat ent approach  each be ng nd v dua  and a though s m ar symptoms may requ re 

d fferent treatment  t s a case of assess  treat  mon tor and further assess |Be-3-Compt >>| Hav ng the ab ty 

to prescr be w  enhance my pat ent s care because there w  be no t me de ay n assessment d agnos s and 

treatment  

 

As a non-med ca  prescr ber  am on y ab e to prescr be once a comprehens ve h story  assessment and d agnos s 

has been made (8eckw th & Frank n  2011)  |<< Be-3-Compt|Th s s a ma or part of my ro e and  fee  

comfortab e and competent w th th s aspect of pat ent care and fee  that t w  be a great advantage to both 

myse f and pat ents when  am ab e to prescr be ndependent y|Be-3-Compt >>|  |<< 4-01-knows-limits-

knowledge|  am aware of my m tat ons and w  work w th n the NMC Code of Conduct (2006  2015) a s ng 

w th others and referr ng pat ents on  but u t mate y fee  that team work ng w  be enhanced w th my ab ty to 

prescr be ndependent y  |4-01-knows-limits-knowledge >>|<< Bl-01-Knowl|As a Non Med ca  Prescr ber  w  

be respons b e for prescr b ng for pat ents by mak ng safe  effect ve and cost effect ve prescr b ng dec s ons n 

order to de ver the best treatment and care ava ab e|Bl-01-Knowl >>| (Beckw ck and Frank n  2011)  |<< Bl-

2-Comph|<< Me-1-Reflectivity| 

n conc us on  th s ref ect on has been a worthwh e exerc se for ana ys ng my anx et es and a so ook ng at my 

strengths  The above has exp ored prescr b ng dec s ons and med cat on cho ces based on pharmaco ogy and 

ev dence based pract ce n re at on to non-med ca  prescr b ng |Bl-2-Comph >>|Me-1-Reflectivity >>| n the 

future  when  f nd myse f w th a pat ent w th s m ar symptoms  |<< 4-08-maint-confidence-competence|  w  be 

more conf dent n recommend ng a treatment p an |4-08-maint-confidence-competence >>|and when  am ab e 

to prescr be there w  be no de ay n commenc ng treatment  Hav ng worked through th s med ca  prob em and 
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undertak ng a terature rev ew  now apprec ate that t s acceptab e to |<< 9-04-improves-practice|treat th s 

cond t on a certa n way  reassess and then treat d fferent y depend ng upon the react on to the treatment|9-04-

improves-practice >>|  
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Appendix 7: The ‘R’ itm Command Codes for the Rasch Analysis 

 

load(file.choose()) 

load(file.choose()) 

pQdmand<-read.csv(file.choose(),header=T) 

names(pQdmand) 

names(Qdmand) 

names(Qd) 

library(ltm) 

## Non-Mandatory Questions: 

m1<-rasch(Qd,constraint=cbind(length(Qd)+1,1)) 

m2<-rasch(Qd) 

m3<-ltm(Qd~z1) 

m4<-tpm(Qd,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

coef(m2,prob=T,order=T) 

Command = plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 0.9) 

par(mfrow=c(1,2)) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 
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plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

information(m2,c(-4,0)) 

information(m2,c(0,4)) 

## Mandatory Questions: 

m1<-rasch(Qdmand,constraint=cbind(length(Qdmand)+1,1)) 

m2<-rasch(Qdmand) 

m3<-ltm(Qdmand~z1) 

m4<-tpm(Qdmand,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

coef(m2,prob=T,order=T) 

Command = plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1.4) 

plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

• cex.main = 1.5, cex.lab = 1.3, cex = 1.4,items=c(1,2,3,4,5,6,8,9)) 

par(mfrow=c(1,2)) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

par(mfrow=c(1,2)) 



 
 

232 
 
 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3,items=c(1,2,3,4,5,6,8,9)) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

information(m2,c(-4,0)) 

information(m2,c(0,4)) 

## Pharma Mandatory Questions: NOT POSSIBLE DUE TO SINGULARITIES 

## TOTAL: 

tot<-cbind(Qd,Qdmand,pQdmand) 

m1<-rasch(tot,constraint=cbind(length(tot)+1,1)) 

m2<-rasch(tot) 

m3<-ltm(tot~z1) 

m4<-tpm(tot,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

coef(m2,prob=T,order=T) 

Command = plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 0.5) 

par(mfrow=c(1,2)) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 
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cex.lab = 1.3) 

information(m2,c(-4,0)) 

information(m2,c(0,4)) 

## Groups of Questions; can only be applied to questions with variance: 

tot<-cbind(Qd,Qdmand,pQdmand) 

t1<-as.data.frame(colSums(tot)) 

• t1$Prop<-t1[,1]/nrow(tot) 

t1$Qus<-row.names(t1) 

t2<-t1[which(t1[,2]!=1),] 

tot2<-tot[,names(tot)%in%t2$Qus] 

tot2.1<-tot2[,1:4] 

tot2.2<-tot2[,5:10] 

tot2.3<-tot2[,11:15] 

tot2.4<-tot2[,16:20] 

tot2.5<-tot2[,21:25] 

tot2.6<-tot2[,26:30] 

## tot2.1: 

m1<-rasch(tot2.1,constraint=cbind(length(tot2.1)+1,1)) 

m2<-rasch(tot2.1) 

m3<-ltm(tot2.1~z1) 

m4<-tpm(tot2.1,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 
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GoF.rasch(m2,B=199) 

coef(m2,prob=T,order=T) 

par(mfrow=c(2,2)) 

plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

Command = plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m2, c(-4, 0)) 

info2 <- information(m2, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

## tot2.2: 

m1<-rasch(tot2.2,constraint=cbind(length(tot2.2)+1,1)) 

m2<-rasch(tot2.2) 

m3<-ltm(tot2.2~z1) 

m4<-tpm(tot2.2,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m1,m3) 
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• anova(m1,m4) 

GoF.rasch(m1,B=199) 

tt1<-as.data.frame(coef(m1,prob=T,order=T)) 

write.table(tt1,"clipboard",sep="\t",row.names=T) 

par(mfrow=c(2,2)) 

plot(m1, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1) 

plot(m1, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m1, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m1, c(-4, 0)) 

info2 <- information(m1, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

## tot2.3: 

m1<-rasch(tot2.3,constraint=cbind(length(tot2.3)+1,1)) 

m2<-rasch(tot2.3) 

m3<-ltm(tot2.3~z1) 

m4<-tpm(tot2.3,type="rasch",max.guessing=1) 
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anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

tt1<-as.data.frame(coef(m2,prob=T,order=T)) 

write.table(tt1,"clipboard",sep="\t",row.names=T) 

par(mfrow=c(2,2)) 

plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m2, c(-4, 0)) 

info2 <- information(m2, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

• paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

## tot2.4: 

m1<-rasch(tot2.4,constraint=cbind(length(tot2.4)+1,1)) 

m2<-rasch(tot2.4) 
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m3<-ltm(tot2.4~z1) 

m4<-tpm(tot2.4,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

tt1<-as.data.frame(coef(m2,prob=T,order=T)) 

write.table(tt1,"clipboard",sep="\t",row.names=T) 

par(mfrow=c(2,2)) 

plot(m2, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

Command = plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m2, c(-4, 0)) 

info2 <- information(m2, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

## tot2.5: 
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m1<-rasch(tot2.5,constraint=cbind(length(tot2.5)+1,1)) 

m2<-rasch(tot2.5) 

m3<-ltm(tot2.5~z1) 

m4<-tpm(tot2.5,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m2,m3) 

anova(m2,m4) 

GoF.rasch(m2,B=199) 

tt1<-as.data.frame(coef(m2,prob=T,order=T)) 

• write.table(tt1,"clipboard",sep="\t",row.names=T) 

par(mfrow=c(2,2)) 

plot(m2,legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1,items=c(1,2,3,4,5)) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m2, c(-4, 0)) 

info2 <- information(m2, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 
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paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

plot(m2,legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1,items=c(1,4,5)) 

plot(m2, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3,items=c(1,4,5)) 

plot(m2, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

Command =  plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m2, c(-4, 0)) 

info2 <- information(m2, c(0, 4)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-4, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 4):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 

## tot2.6: 

m1<-rasch(tot2.6,constraint=cbind(length(tot2.6)+1,1)) 

m2<-rasch(tot2.6) 

m3<-ltm(tot2.6~z1) 

m4<-tpm(tot2.6,type="rasch",max.guessing=1) 

anova(m1,m2) 

anova(m1,m3) 

anova(m1,m4) 

GoF.rasch(m1,B=199) 
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tt1<-as.data.frame(coef(m1,prob=T,order=T)) 

write.table(tt1,"clipboard",sep="\t",row.names=T) 

par(mfrow=c(2,2)) 

plot(m1, legend = TRUE, cx = "bottomright", lwd = 3, 

cex.main = 1.5, cex.lab = 1.3, cex = 1) 

plot(m1, type = "IIC", annot = FALSE, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(m1, type = "IIC", items = 0, lwd = 3, cex.main = 1.5, 

cex.lab = 1.3) 

plot(0:1, 0:1, type = "n", ann = FALSE, axes = FALSE) 

info1 <- information(m1, c(-10, 0)) 

info2 <- information(m1, c(0, 10)) 

text(0.5, 0.5, labels = paste("Total Information:", round(info1$InfoTotal, 3), 

"\n\nInformation in (-10, 0):", round(info1$InfoRange, 3), 

paste("(", round(100 * info1$PropRange, 2), "%)", sep = ""), 

"\n\nInformation in (0, 10):", round(info2$InfoRange, 3), 

paste("(", round(100 * info2$PropRange, 2), "%)", sep = "")), cex = 1.5) 
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Appendix 8: The Confidence Intervals (CI) and Kappa Results 

 

Kappa Results from All 

 

Student 1: 

Subjects = 67 

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

 Kappa = 0.759  

    z = 11.7  

  p-value < 0.01  

95% CI = 0.63, 0.89 

 

Student 2: 

Subjects = 67  

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

 Kappa = 0.692  

 z = 10.4  

  p-value < 0.01  

95% CI = 0.53, 0.85 

 

Student 3: 

Subjects = 67  

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.752  

z = 10.7  
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p-value < 0.01  

95% CI = 0.62, 0.89 

 

Student 4: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.1  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.78  

z = 9.84  

p-value < 0.01 

95% CI = 0.64, 0.92 

 

Student 5: 

Subjects = 67  

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.703  

z = 9.52  

p-value < 0.01  

95% CI = 0.54     0.70  0.86 

 

Student 6: 

Subjects = 67  

   Raters = 2  

  %-agree = 90.8  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.756  

z = 11  
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p-value < 0.01  

95% CI = 0.60, 0.92 

 

Student 7: 

Subjects = 67  

   Raters = 2  

  %-agree = 86.2  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.702  

z = 10.5  

p-value < 0.01  

95% CI =  0.55, 0.86 

 

Student 8: 

Subjects = 67  

   Raters = 2  

  %-agree = 52.2  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.272  

z = 4.01  

p-value = 6.12e-05  

95% CI = 0.12, 0.42 

 

Student 9: 

Subjects = 67  

   Raters = 2  

  %-agree = 81.6  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.692  

z = 10.6  
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p-value < 0.01  

95% CI =  0.56, 0.82 

 

Student 10: 

Subjects = 67  

   Raters = 2  

  %-agree = 89.7  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.765  

z = 10.6  

p-value < 0.01  

95% CI = 0.63, 0.90 

 

Student 11: 

Subjects = 67  

   Raters = 2  

  %-agree = 92  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.817  

z = 10.3  

p-value < 0.01  

95% CI = 0.69, 0.95 

 

Student 12: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.5  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.831  

z = 12.8  
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p-value < 0.01  

95% CI = 0.74, 0.93 

weighted kappa    0.96     0.96  0.96 

 

 Student 13: 

Subjects = 67  

   Raters = 2  

  %-agree = 89.6  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.803  

z = 9.4  

p-value < 0.01 

95% CI = 0.67, 0.94 

 

Student 14: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.5  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.73  

z = 9.89  

p-value < 0.01  

95% CI = 0.58, 0.88 

 

Student 15: 

Subjects = 67  

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.744  
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z = 9.76  

p-value < 0.01  

95% CI = 0.61, 0.88 

weighted kappa    0.95     0.95  0.95 

 

Student 16: 

Subjects = 67  

   Raters = 2  

  %-agree = 87.4  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.769  

z = 10.8  

p-value < 0.01  

95% CI = 0.65, 0.89 

 

Student 17: 

Subjects = 67  

   Raters = 2  

  %-agree = 82.8  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.705  

z = 10.5  

p-value < 0.01  

95%CI = 0.58, 0.84 

 

Student 18: 

Subjects = 67  

   Raters = 2  

  %-agree = 94  

Cohen's Kappa for 2 Raters (Weights: unweighted) 
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Kappa = 0.872  

z = 10.8  

p-value < 0.01  

95% CI = 0.76, 0.99  

 

Student 19: 

Subjects = 67  

   Raters = 2  

  %-agree = 83.9  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.676  

z = 9.42  

p-value < 0.01  

95% CI = 0.53,  0.82 

 

Student 20: 

Subjects = 67  

   Raters = 2  

  %-agree = 85.1  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.658  

z = 9.34  

p-value < 0.01  

95% CI = 0.50, 0.81 

 

Student 21: 

Subjects = 67  

   Raters = 2  

  %-agree = 86.2  

Cohen's Kappa for 2 Raters (Weights: unweighted) 
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Kappa = 0.71  

z = 10.5  

p-value < 0.01  

95% CI = 0.56, 0.86 

 

Student 22: 

Subjects = 67  

   Raters = 2  

  %-agree = 83.9  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.668  

z = 9.46  

p-value < 0.01  

95% CI = 0.52, 0.82 

 

Student 23: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.5  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.81  

z = 11.9  

p-value < 0.01  

95% CI = 0.70, 0.92 

 

Student 24: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.5  

Cohen's Kappa for 2 Raters (Weights: unweighted) 
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Kappa = 0.714  

z = 9.56  

p-value < 0.01  

95% CI = 0.56, 0.87 

 

Student 25: 

Subjects = 67  

   Raters = 2  

  %-agree = 86.2  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.694  

z = 9.2  

p-value < 0.01  

95% CI = 0.54, 0.85 

 

Student 26: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.1  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.766  

z = 10.3  

p-value < 0.01  

95% CI = 0.62, 0.92 
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Student 27: 

Subjects = 67  

   Raters = 2  

  %-agree = 89.6  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.837  

z = 10.5  

p-value < 0.01  

95% CI = 0.72, 0.95 

 

Student 28: 

Subjects = 67  

   Raters = 2  

  %-agree = 88.5  

Cohen's Kappa for 2 Raters (Weights: unweighted) 

Kappa = 0.79  

z = 11.5  

p-value < 0.01  

95% CI = 0.67, 0.91 

 

weighted kappa    0.97   0.97  0.97 
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