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Abstract 

 

The Australian health system is under pressure to evolve to meet current and future demands 

of an aging population, an increased prevalence of chronic diseases, advancing technologies 

and in more recent times a global pandemic that has highlighted the need to be able to adapt 

rapidly. The role of each health profession and the services they provide need to change for 

the system to cope and provide quality health care to Australians. Globally, governments, 

business leaders, policy makers, researchers and leaders within higher education have called 

for a need to educate people in a way that creates a workforce with the skills that allow them 

to adapt to the challenges faced in the world today. The literature identifies a lack of clarity 

concerning the nature and development of these skills. Research is needed that provides 

insights into teaching and learning strategies aimed at developing such skills, and into 

methods for measuring and monitoring their development. The profession of pharmacy has 

identified critical thinking and problem-solving skills as important generic skills to develop in 

pharmacy graduates. This research thesis investigates the impact of engaging pharmacy 

students in argumentation activities to develop their argumentation skills, critical thinking 

skills and understanding of pharmacist professional practice issues. 

 

The research was conducted as a mixed methods experimental design study at an Australian 

university. Two groups participated in the study. The first group, Pharmacy Students 2012, 

were third-year pharmacy students (n=96) enrolled in an undergraduate Bachelor of 

Pharmacy program. Using a quasi-experimental design, these students completed a pre-and 

post-test questionnaire and were explicitly taught argumentation skills. Members of this 

group (n=54) were followed up two years later when they had graduated and were in their 

pharmacy intern year. This allowed for delayed-post-test data to be collected. This group 

were called Pharmacy Interns 2014. The second group (n=61), called Pharmacy Interns 2012, 

were graduates in their pharmacy internship year who had not been exposed to the explicit 

argumentation skill instruction. This group provided a comparison group to the delayed-post-

test data collected. Written student reflections and focus group interview data were collected 

from the Pharmacy Students 2012. Individual interviews were conducted with both groups of 

pharmacy interns. 
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The keys findings were that after engaging in argumentation the Pharmacy Students 2012 

arguments about a pharmacy practice dilemma improved in terms of structure, occurrence of 

rationalistic informal reasoning, complexity of justifications and there was a shift towards 

alignment with the perspectives and types of reasoning provided by experts. Student 

reflections and focus group interview also indicated students perceived the argumentation 

teaching strategy improved their thinking skills and understanding of pharmacy practice 

issues. These findings provided evidence that student argumentation skills, critical thinking 

and understanding of professional practice issues improved after engaging in an 

argumentation teaching strategy. 

 

The improvements in argumentation skills pre-test to post-test were maintained two years 

later in the delayed-post-test results. The Pharmacy Interns 2014 produced significantly more 

complex arguments with more reasons than the Pharmacy Interns 2012. However, when the 

individual performance of the Pharmacy Interns 2014 was examined the improvement was 

not consistent, with some interns performing better or worse than they did as Pharmacy 

Students 2012. This finding suggests that there are other factors influencing the development 

of these skills and understanding of pharmacy practice issues from the third year of the 

undergraduate pharmacy degree to the pharmacy internship program. 

 

The written student reflections and focus group interview data from the Pharmacy Students 

2012 revealed the students found learning about argumentation useful. However, this along 

with other interview data from all participant groups highlighted the importance of other 

learning activities in their Pharmacy undergraduate degree such as case studies, research and 

debates. Other factors identified as important in the development of thinking skills and the 

understanding of pharmacy practice issues included work experience and the influence of 

peers and pharmacists. 

 

This research demonstrates that the development of thinking skills can be embedded into 

undergraduate pharmacy degrees through an argumentation teaching strategy. Further, such 

activities are positively received by students and have the capacity to be used for the dual 

purpose of assessment and skill development. 
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Chapter 1: Introduction 

 

1.1 Introduction 

The year is currently 2020 and the world is in the midst of the coronavirus (COVID-19) pandemic. 

Governments around the world have taken unprecedented measures to reduce the spread of the virus. 

Communities are locked down, borders between countries or between states are closed, airlines have 

been grounded, businesses have been ordered to close, people have been ordered to stay at home, 

fines are issued if social distancing restrictions are breached and people are losing their jobs. People 

are scared in these unprecedented times. 

 

It is also a time in which the eyes of the world are on the health and biomedical experts. Experts in 

biomedical science have scrambled to understand the cause of the illness—the virus, its transmission 

and to find cures and develop vaccines. The health workers are desperately trying to save lives in 

health facilities and systems that have either faced collapse or have been threatened to be overrun. 

Resources of medical equipment, drugs and protective wear are limited, or in some cases, have run 

out. Doctors, nurses and medical staff are risking their own lives as they strive to understand the 

clinical manifestations of the infection and what they can do to save lives. 

 

This time, like no other, captures thinking skills on display. A dangerous time in which knowledge 

and the way we do things has needed to rapidly evolve. A time in which problems need to be solved 

and decisions are high stakes. Pharmacists are on the frontline in both the development of vaccines, 

potential drug treatments or cures, and clinical trials. Community pharmacies are already sites for 

telehealth consultations and in time will potentially be the community hub for mass vaccination. This 
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study focuses on developing the thinking skills of pharmacy students. The major motivation for 

focusing on these skills was the need to set up students with the skills they need to facilitate the 

evolution of the pharmacy profession. This thesis will argue that it is the aging population and chronic 

diseases that will force this evolution; however, the COVID-19 pandemic and the global crisis that 

has resulted has magnified this and triggered the need for innovation and evolution that is 

unprecedented. 

 

This chapter introduces the research. It starts with a description of the evolution of pharmacy practice, 

highlighting the criticisms attached to pharmacy training and the need for pharmacy students to 

develop both generic and pharmacy specific competencies. Generic competencies and skills are 

described, again highlighting the lack of training provided to pharmacy students. The research 

purpose and research questions are then presented. The significance and originality of the research is 

described. The positionality of the researcher is presented, before the structure of the thesis is 

described. 

 

1.2 The Evolution of Pharmacy Practice 

The Australian Institute of Health and Welfare has been set up by the Australian Government to 

provide reliable information and statistics regarding the state of Australia’s health and welfare. The 

most recent report by the agency titled ‘Australia’s Health 2018’ identified that between 1973 and 

2018 the number of people over the age of 65 in Australia more than tripled, from 1.1 million to 3.9 

million. It is expected that this number will continue to increase over the next decade. 

 

Along with the aging population there is an increase in the prevalence of chronic diseases such as 

diabetes and heart disease. These issues and many more have been identified as potentially creating an 

unsustainable demand for services within the health system. To tackle these challenges major reforms 
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within the health system are taking place. There is a push from policy makers for the approach to 

health care in Australia to become more collaborative and integrated. Therefore, the traditional roles 

of health practitioners are expanding, enabling the health workforce to become more flexible and 

responsive (Australian Institute of Health and Welfare, 2014). 

 

The traditional role of pharmacists in the Australian health system has primarily been one of a 

distributer of medicines (both on prescription and over the counter) and providing advice regarding 

medicines and associated health ailments (Frommer & Benrimoj, 2004). However, in the last decade 

this role has expanded to be one that is not just a distributer of medicines but one that is involved in 

the management of medication therapy and collaboration in the care of patients (Frommer & 

Benrimoj, 2004; Pharmacy Guild of Australia, 2010; D. Rigby, 2010). Pharmacists are now 

participating in services such as medication reviews, chronic disease management programs, 

providing health checks, administering flu vaccinations and supplying dose administration aids to 

assist people with complex medication schedules (Frommer & Benrimoj, 2004; Gupte, 2010; Haggan, 

2015; Ortiz, Cecere & Gallagher, 2012; Pharmacy Guild of Australia, 2014; D. Rigby, 2010; 

Tambassis, 2014). Pharmacists are being recognised for performing what are known as ‘clinical 

interventions’, where they identify and correct potential prescribing errors, drug interactions or side 

effects as well as other drug related problems (Frommer & Benrimoj, 2004; Pharmacy Guild of 

Australia, 2014). 

 

The recognition of pharmacists as medication experts, including through the provision of these 

additional services, acknowledges the vital contribution to patient care and safety that pharmacists can 

provide (Emmerton et al., 2005; Pharmaceutical Society of Australia, 2014; Pharmacy Guild of 

Australia, 2014; D. Rigby, 2010). The key professional representative groups for the pharmacy 

profession in Australia, the Pharmaceutical Society of Australia and the Pharmacy Guild of Australia, 

have worked hard to lobby government and policy makers to promote and expand the untapped 
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potential of the pharmacy workforce within health care (Ortiz, Cecere &Gallagher, 2012; 

Pharmaceutical Society of Australia, 2014; Pharmacy Guild of Australia, 2014; Tambassis, 2014). 

The profession has envisaged other services that pharmacists may be able to offer in the future. These 

include the prescribing of prescription-only medications, which has traditionally been the role of 

medical practitioners. Such a service has already been extended to pharmacists in the United 

Kingdom, Canada and New Zealand (Emmerton et al., 2005; Hoti, Hughes & Sunderland, 2011). 

Even though other health practitioners such as dentists, nurse practitioners, midwives, podiatrists and 

optometrists have prescribing authority, the issue of Australian pharmacists prescribing has been 

contentious (D. Rigby, 2010). 

 

While research identifies that patients perceive the idea of the service in a positive way (Hoti, Hughes 

& Sunderland, 2011), the medical profession has been critical citing concerns regarding pharmacist 

training.  Of particular concern are their limited skills in diagnosis and ethical concerns with regard to 

pharmacists being both prescriber and dispenser of medications (D. Rigby, 2010; Stewart et al., 2009). 

These issues highlight the barriers that exist, including the capabilities and competencies the 

profession must be able to demonstrate for further advancement of pharmacy services.  

 

In 2010 the Pharmacy Guild of Australia released a document titled ‘The Road Map’ which identified 

potential ways of expanding current services offered by pharmacists as well as identifying innovative 

services that may be offered in the future. The document identified the need for professional 

competencies to be developed and expanded to meet the demand of current and long-term plans for 

the implementation of these expanded services. The Road Map called for higher education providers 

to emphasise necessary competencies and future skill development into the pharmacy degree 

curriculum in order to graduate ‘service ready’ pharmacists (Pharmacy Guild of Australia, 2010). 
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The important role of education and training of pharmacy graduates was also highlighted in the 

Pharmaceutical Society of Australia’s vision statement for the future of the profession, released in 

2014 titled ‘Building upon pharmacists’ practice in Australia’. The vision statement identified 

universities and a competency-based education as major enablers to pharmacists advancing their 

practice and key to developing a workforce that has the “capacity, capability and flexibility” (p. 11) to 

integrate into a health system that is progressively evolving (Pharmaceutical Society of Australia, 

2014). Therefore, both these documents highlight the important role of university educators in 

facilitating the evolution of the pharmacy profession. 

 

The competencies that the pharmacy profession requires higher education providers of pharmacy 

degrees to include in course curricula are documented in the Pharmaceutical Society of Australia’s 

‘National Competency Standards Framework for Pharmacists in Australia’. These competency 

standards were developed with input from all representative groups in the pharmacy profession and 

describe: 

[T]he skills, attitudes and other attributes (including values and beliefs) attained by an 

individual based on knowledge (gained through study at university) and experience (gained 

through subsequent practice) which together enable the individual to practise effectively as a 

pharmacist (p. 7). 

 

This document details both generic and pharmacy specific competencies. The importance of generic 

or requisite skills and attributes was highlighted as underpinning every aspect of professional 

performance and is the key to the development of necessary future skills (Pharmaceutical Society of 

Australia, 2016). Requisite skills and attributes are described as the “skills and attributes that underpin 

effective and safe professional practice” (p. 11). These attributes are further described as the “ability 

to effectively communicate in English, information, arguments and analyses” (p. 11). Within this 

attribute, and of particular relevance to this study, pharmacists are expected to have the “ability to 
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generate written texts that clearly express complex relationships between ideas and purposes” (p. 11). 

Pharmacists are also expected to have the “capacity to read, interpret and critically evaluate material 

containing complex propositions, ideas or abstractions” (p.11) (Pharmaceutical Society of Australia, 

2016). Therefore, the need to develop these skills has been identified and documented by the 

profession of pharmacy. 

 

1.3 Generic Competencies and Skills 

The pharmacy profession is not alone in its call for higher education to assist in the development of 

such generic-type skills that underpin every aspect of pharmacist practice. Globally, governments, 

business leaders, policy makers, researchers and leaders within higher education have called for a 

need to educate people in a way that creates a workforce with a certain skill set that allows them to 

adapt to the forever advancing technological environment in the world today (Levy, 2004; Trilling, 

2009; Wegerif, Li & Kaufman, 2015). 

 

While the pharmacy profession uses the term ‘generic competencies’, other terms can be used to 

describe such skills that are desired for employability in our ever-changing world. Other terms used in 

the literature that appear interchangeable with generic competencies include generic skills, key 

competencies, general capabilities, employability skills, graduate attributes, graduate capabilities, core 

skills, essential skills, transferable skills, graduate skills or 21st century skills (Australian National 

Training Authority, 2003; Bowman, 2010; Rosefsky Saavedra & Opfer, 2012; Sin & Reid, 2005; 

Treleaven & Voola, 2008; Trilling, 2009).  The term ‘generic skills’ will be used in this thesis because 

of the prevalent use of it in Australian reports, for example, the Australian Qualifications Framework 

(AQF) (Australian National Training Authority, 2003; Australian Qualifications Framework Council, 

2013; Bennett, Dunne & Carré, 1999; Bowman, 2010; Clanchy & Ballard, 1995; De La Harpe, 

Radloff & Wyber, 2000; Department of Education Employment and Workplace Relations, 2011; B. 

Rigby et al., 2009). 
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The concept of generic skill development first came to prominence in the Australian higher education 

sector after the release of a report in 1992 by the Higher Education Council (HEC) titled ‘Achieving 

Quality’. This report signalled a change in the concept of quality assurance in the sector from one of 

managing inputs to one that focused on the quality of the outputs in the higher education process—the 

outputs in this case being the attributes of graduates. The report identified that the university 

educational process should enable students to acquire a body of knowledge and skills specific to their 

discipline but should also develop generic skills, attributes and values.  In fact, the report identified 

that generic skills, attributes and values acquired through university education were a defining 

characteristic of engaging in higher education and that the sector should be accountable for the 

development of these skills (Higher Education Council, 1992). 

 

A review of the literature related to the concept of generic skill development in Australian universities 

has revealed that the concept of generic skills, and what they actually are, is vague (Bowman, 2010; 

Clanchy & Ballard, 1995; Sin & Reid, 2005; Treleaven & Voola, 2008). For example, the sheer 

number of terms used synonymously with generic skills highlights this lack of clarity (Bowman, 

2010; Sin & Reid, 2005; Treleaven & Voola, 2008). The reasons for this lack of clear 

conceptualisation includes the individual university’s approach taken to defining the generic skills 

their graduates possess and the number of stakeholders involved in university policy construction 

processes. This includes government regulators and professional organisations (Bowman, 2010; B. 

Rigby et al., 2009). 

 

In 2010, Bowman authored a background paper on generic skills for the AQF Council. The AQF 

Council requested the background paper in order to investigate the different conceptualisations used 

in Australia as well as overseas. The aim was to present insights to assist with decisions around how 

to embed generic skills into the taxonomy of learning outcomes within the AQF. Based on the report, 

the AQF defined generic skills as “transferrable, non-discipline specific skills a graduate may achieve 
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through learning that have application in study, work and life contexts” (p. 11). As a result of the 

report, the AQF Council also identified the following four broad categories of generic learning 

outcomes (p. 11): 

• fundamental skills, such as literacy and numeracy appropriate to the level and qualification 

type; 

• people skills, such as working with others and communication skills; 

• thinking skills, such as learning to learn, decision making and problem solving; and 

• personal skills, such as self-direction and acting with integrity. 

 (Australian Qualifications Framework Council, 2013). 

 

Barrie (2012) found that the lack of clarity in defining and conceptualising generic skills had a direct 

and significant impact on the extent to which students developed these skills. The lack of clarity 

concerning generic skills resulted in a lack of a shared understanding amongst university educators, 

confusion as to what they were, how to teach them and how to integrate these skills into the 

curriculum (Barrie, 2012). Therefore, the literature on generic skills tends to call for research that will 

provide insights into the embedding and mapping of generic skills, teaching and learning strategies 

aimed at developing such skills, and also into methods for measuring and monitoring generic skill 

development (Barrie, 2012; Bath et al., 2004; B. Rigby et al., 2009). 

 

In 2009, the American Association of Colleges in Pharmacy held a Curricular Change Summit and the 

participants concluded that the two key outcomes that pharmacy graduates needed to possess on 

graduation were critical thinking and problem solving skills (Oderda et al., 2010). A report by Oderda 

et al. (2010) that followed the summit recommended that pharmacy course curricula needed to ensure 

the development and assessment of these skills. They made the following four suggestions: 
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1) Critical thinking must be recognised as a general skill set that can be further developed for 

pharmacy professional practice by instruction and assessment;  

2) Learning specific experiences needed to be linked to critical skills development that can then 

be assessed; 

3) Critical thinking must be fostered in all areas of the student’s life and not limited to clinical 

pharmacy specific issues; and 

4) That evidence of student attainment of critical thinking skills is necessary before a student is 

permitted to graduate. 

 

This research aims to add to the discourse on generic skills by targeting thinking skill development in 

pharmacy students by utilising argumentation. In doing so, this research will provide insight into 

teaching and learning strategies for thinking skill development. It will also provide insight into how 

the development of thinking skills may be monitored in pharmacy programs. 

 

1.4 Research Purpose and Research Questions 

The purpose of this research is to describe the impact of engaging pharmacy students in 

argumentation to develop their argumentation skills, critical thinking and understanding of pharmacist 

professional practice issues. 

 

This study was based on the following three research questions: 

Research Question 1: What is the level of argumentation skills, critical thinking and understanding of 

professional practice issues currently seen in intern pharmacists? 
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Research Question 2: What is the impact of teaching argumentation skills to third-year undergraduate 

pharmacy students on their argumentation skills, critical thinking and understanding of professional 

practice issues? 

Research Question 3: What is the durability of argumentation skills, critical thinking and 

understanding of professional practice issues from undergraduate studies to professional practice?  

 

1.5 Significance and Originality of the Research 

This research is significant for three reasons. First, there is limited published research involving 

argumentation and critical thinking skill development in pharmacy education. Second, a study into the 

development of argumentation and critical thinking skills is timely with current government and 

professional agendas which call for higher education to develop skills in health workers that allow 

them to evolve and adapt to pressures on a health system that is facing pressure from an aging 

population, chronic diseases and in recent times, a global pandemic. Finally, this research will be 

significant for the participants of the study as it will allow for formalised instruction, experience and 

teacher feedback in the activity of argumentation, which is a skill recognised as essential for 

professional practice and an essential skill in their future roles as collaborators in the discourse of 

biomedical science. 

 

1.6 Positionality of the Researcher 

In 1996 I graduated with a Bachelor of Pharmacy. The following year I was invited back to my 

university school to assist in laboratory sessions as a sessional academic. From 1997 to 2007 I 

combined work as a community pharmacist and sessional lecturer, until I received tenure by the 

university in 2008.  I joined the pharmacy practice discipline team at the school as a lecturer. In my 

first year I won both faculty and university individual teaching awards and believed that I was a 

highly effective teacher. 
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Like many university lecturers, I began teaching students with no formal teaching qualifications. My 

teaching practice was based on my own beliefs—based on the experiences I had as a student, what I 

believed was helpful to the pharmacy students, and what was common practice within my school.  It 

was only when completing my Master of Science Education degree that I realised how little I 

understood about learning theory, how people learn, and the use of appropriate teaching strategies to 

foster learning. On reflection, I realised that I had been using teacher-centred approaches. By failing 

to engage pharmacy students in a way that developed their thinking skills, I had also failed in 

allowing them to develop their understanding of professional practice issues. I have since developed 

student-centred approaches to teaching and learning. In the process I have seen the need to promote 

the teaching and assessment of thinking skills, which has led me to undertaking this PhD. 

 

1.7 Structure of the Thesis 

This thesis consists of six chapters. The following provides an overview of each chapter. 

 

Chapter 1 introduced the context of this research, which is the evolving role of pharmacy in the 

Australian health system and the need for thinking skills to facilitate this evolution. It examined the 

concept of generic skills, such as thinking skills and their expected development in higher education. 

The purpose and significance of this research was described along with the research questions and 

positionality of the researcher. This chapter also provided an overview of the structure of this thesis.  

 

Chapter 2 presents a review of the literature and starts with a review of instruments that have been 

used in pharmacy education research to measure thinking skills. It then focuses on how the issue of 

thinking skills in pharmacy education has changed from something that can be assessed via a 

psychometric test to a skill that needs to be fostered and developed in pharmacy students throughout 

the curriculum. The review will reveal the issues the pharmacy education literature has identified 
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about thinking skill development and provides a critique of studies that have examined the 

development and assessment of these skills. The review then narrows its focus to the concept of 

argumentation and provides an overview of the rationale of bringing argumentation into the classroom 

and how it can benefit the development of thinking skills by supporting the modelling of cognitive 

and metacognitive development; critical thinking, reasoning, rational criteria and knowledge. Finally, 

the review will present models used for teaching argumentation, in particular the use of Toulmin’s 

argumentation pattern, to demonstrate the rationale for its selection in this research project. 

 

Chapter 3 presents the methodology of the study. This chapter provides an overview of research 

paradigms and a detailed description of the philosophical orientation and methodological framework 

associated with this research—a qualitative mixed method experimental design study framed by the 

interpretivist paradigm. The study and the participant sample are introduced and defined. The teaching 

strategies are described. The various data collection methods are identified (including questionnaire 

and interviews) and their relevance to the research questions detailed. The analytic methods employed 

for each type of data collected is then presented. Finally, an argument for the quality of data in terms 

of credibility, dependability, confirmability, and transferability is presented along with how ethical 

requirements were upheld. 

 

Chapter 4 presents the results of the argumentation research. The chapter starts with an overview of 

the analysis of the Arguments in Professional Practice questionnaire. This is followed by the results 

relating to argument structure and complexity, argument informal reasoning type, argument content 

and justifications and soundness of argument. The results from the reflection activity on the 

argumentation teaching strategy are also presented. 

 

Chapter 5 presents the results from the participant interviews. This chapter starts with an overview of 

the interview analysis. Following this, the chapter presents the participant insights into their perceived 



13 
 

skills that they developed during the pharmacy course, the definition of terms, meaningful activities 

that helped participants develop generic skills, and how they learned to make decisions in pharmacy 

practice. 

 

Chapter 6 presents a discussion of the findings that provide insights into the impact the argumentation 

teaching strategy had on students’ argumentation skills, critical thinking and understanding of 

pharmacy practice issues. The chapter also presents a discussion on the findings that provided insights 

into the durability of argumentation skills, critical thinking and understanding of pharmacy practice 

issues as the students progressed from undergraduate to intern pharmacists. The findings of this 

research are then compared against what is known about the development of these skills in the 

literature. The implications and limitations of the findings are also presented. Finally, the conclusions 

are presented and recommendations for future research are made. 

 

1.8 Conclusion 

Thinking skills, along with the ability to problem solve and make decisions, are paramount to the 

evolution of practice in health care. It is these skills that can help prepare Australia’s health system to 

deal with the increasing burdens of an aging population and chronic diseases. In addition, it is also 

these skills that help deal with health emergencies such as the COVID-19 pandemic. The current 

unprecedented times have highlighted how vital these skills are in the health and biomedical 

professions. 

 

This chapter has introduced the context for the research. It described some of the current trends in 

pharmacy and the challenges facing the pharmacy profession. It also described the need for higher 

education to address thinking skills to ensure that education standards and the expectations of the 

profession are met. This chapter also presented the research purpose and questions. The Researcher’s 
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background and position have been detailed, providing an explanation of the reflective process that 

led the researcher to undertaking this study. Finally, the structure of the thesis has been described. The 

next chapter, Chapter 2, presents the literature review for this research. 
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Chapter 2: Literature Review 

 

2.1 Introduction 

The previous chapter provided an introduction to this research and positioned it within the role of 

higher education providers preparing pharmacy gradates with the necessary generic skills and 

competencies to adapt to a changing health system. This chapter presents a review of the relevant 

conceptual and empirical literature. It starts with a review of instruments used to measure thinking 

skills. The topic of argumentation will then be examined in detail, including the theoretical 

perspectives presented in the literature regarding the teaching of argumentation skills. This includes a 

review of the science education research that provides evidence supporting the teaching of 

argumentation and its potential impact on thinking skill development. Toulmin’s argumentation 

pattern is described, along with how this model has been adapted in the literature to teach 

argumentation, guide student thinking and development, and assess the quality of students’ 

arguments. Finally, the review will demonstrate how the theoretical perspectives and insights into 

teaching argumentation from the science education research literature are relevant to pharmacy 

education.  

 

2.2 Measuring Thinking Skills 

The majority of research that has examined pharmacy student critical thinking skills tended to focus 

on measuring students’ skills either using validated psychometric tests such as the California Critical 

Thinking Skills Test (CCTST) (Cisneros, 2009; Miller, 2003, 2004; Phillips, Chesnut & Rospond, 

2004), California Critical Thinking Disposition Inventory (CCTDI) (Cisneros, 2009; Miller, 2003; 

Phillips et al., 2004), Health Science Reasoning Test (HSRT) (Cone et al., 2016; Peeters & Boddu, 
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2016) and Defining Issues Test (DIT) (Latif, 2004) or developing instruments that measured critical 

thinking (Austin, Gregory & Chiu, 2008) or aspects of student reasoning skills (Boulouffe, Charlin & 

Vanpee, 2010). Boulouffe, Charlin and Vanpee (2010) appears to be the only example that examined 

the impact of a teaching intervention, reflection-in-action, on students’ critical thinking skills. 

 

It was not until after the report by Oderda et al. (2010) that research involving teaching interventions 

that targeted critical thinking skills and other complex types of thinking and reasoning skills, such as 

problem solving and decision making, increased in prevalence. Research that focused on measuring 

various thinking and reasoning skills revealed that problems existed in the development of this skill in 

pharmacy students. It also revealed controversy in the applicability of the psychometric tests 

themselves. This section describes different psychometric tests to measure thinking skills along with a 

range of empirical studies that have used these tests. It then presents a range of alternative ways to 

measure thinking skills along with relevant empirical studies. 

 

2.2.1 Psychometric Tests to Measure Thinking Skills 

Four validated psychometric tests have primarily been used to measure thinking skills in pharmacy 

education literature. These include the California Critical Thinking Skills Test (CCTST); the 

California Critical Thinking Disposition Inventory (CCTDI); the Health Science Reasoning Test 

(HSRT), and the Defining Issues Test (DIT). The CCTST, CCTDI and HSRT are all available 

through Insight Assessment, which is a company based in San Jose in the United States of America 

(USA) that provides an array of thinking skills and mindset assessments for industries such as 

education, health care, defence forces or business institutions (Insight Assessment, 2020a). 

 

The CCTST is a discipline neutral test for undergraduate or graduate level candidates. It is based on 

the American Philosophical Association's definition of critical thinking and measures a candidate’s 
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core cognitive skills. The test is a multiple-choice assessment and typically takes 45–50 minutes to 

complete. It generates a candidate’s total score for the test as well as scores for five subscales: 

analysis, evaluation, inference, deductive reasoning and inductive reasoning (Insight Assessment, 

2020c). 

 

For a comprehensive assessment of a candidate’s critical thinking skills, it is recommended that 

candidates are also assessed for critical thinking dispositions or their willingness to engage in critical 

thought and effectively apply critical thinking skills with the CCTDI. The test requires candidates to 

indicate the degree to which they agree or disagree with certain statements and takes approximately 

20–30 minutes to complete. The CCTDI also provides a total score, as well as scores for seven 

subscales: truth seeking, open-mindedness, analyticity, systematicity, critical thinking, self-

confidence, inquisitiveness and maturity of judgement (Insight Assessment, 2020b). 

 

While the CCTST is discipline neutral, the HSRT is a validated psychometric test for core cognitive 

skills that has been specifically calibrated for undergraduate and graduate students in health science 

courses. The HSRT is used in health science education programs as well as other situations such as 

licensing examinations for various health professions. The test is a multiple-choice assessment with 

test items set in clinical and professional practice contexts.  The HSRT takes approximately 45–50 

minutes to complete. The test generates an overall score as well as subscale scores for analysis, 

interpretation, inference, evaluation, induction, deduction and numeracy. It is also recommended to 

administer the CCTDI along with the HSRT to gain a comprehensive assessment of a candidate’s 

critical thinking skills (Insight Assessment, 2020d). 

 

The DIT is a validated test that measures a candidate’s moral development and reasoning skills. Like 

the CCTST and CCTDI, it is discipline neutral and can be used across disciplines. It is based on 

Kohlberg’s phases of moral development and is designed for candidates in high school, undergraduate 
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or graduate studies (University of Alabama Center for the Study of Ethical Development, 2019). The 

test requires candidates to read a scenario, choose the best choice of action from a series of options, 

rate the importance of issues presented in the scenario, indicate how the issues impacted their decision 

and rank the items in terms of importance in the decision making process. The DIT-1 (original 

version) has six scenarios for candidates to respond to, while the DIT-2 (updated version and most 

commonly administered form of the test) has five scenarios. The DIT-1 takes approximately 40–50 

minutes to complete, while the DIT-2 takes approximately 30–45 minutes. The DIT tests produces a 

range of scores representing both developmental and experimental indices. The P score, and more 

recently the N2 score, is typically used in research to characterise candidates’ moral reasoning. For 

instance, moral reasoning can be categorised as low (P score <27), middle (28–41) and high (>41). 

The DIT tests are available through the University of Alabama’s Center for the Study of Ethical 

Development (University of Alabama Center for the Study of Ethical Development, 2019). 

 

Miller (2003) conducted a longitudinal assessment of pharmacy students’ critical thinking skill over a 

four-year PharmD program at the College of Pharmacy of North Dakota State University (NDSU). 

The CCTST and the CCTDI were administered on the first day of classes in the first year of the 

program and repeated yearly thereafter. The study examined the results of 102 participants that had 

complete data sets over the study time period. The authors noted that while generic critical thinking 

ability appeared to increase, the CCTDI, which measures students critical thinking dispositions and 

willingness to think critically, did not increase (Miller, 2003). 

 

A similar study by Phillips, Chesnut and Rospond (2004) involved pharmacy students from a private 

Midwest college in the USA. The CCTST and CCTDI were administered to students at various points 

through their six-year Doctor of Pharmacy program. The findings of the study were drawn from data 

collected from 89 participants who graduated in 2002, 60 participants who graduated in 2003, 130 

participants who graduated in 2005 and 173 participants who graduated in 2006. The authors found 
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that although pharmacy student skills and disposition overall improved across the curriculum, the 

CCTST and CCTDI instruments revealed dimensions of critical thinking where students’ scores were 

low. These low scoring areas included the disposition of truth-seeking and the ability to form 

inferences in terms of skill (Phillips, Chesnut & Rospond, 2004). The authors suggested that the 

pharmacy faculty needed to make program and curricular changes to target these deficiencies. Whilst 

not a program length longitudinal study, Cisneros (2009) examined critical thinking and disposition 

skill changes at the beginning and end of an academic year of pharmacy students at Campbell 

University in North Carolina, using the CCTST and the CCTDI instruments. Data were collected from 

56 first-year, 40 second-year, 34 third-year and 24 fourth-year students. Results from this research 

found truth-seeking to be low scoring, with no major improvements over the academic year (Cisneros, 

2009). 

 

Focusing on ethical reasoning skills, Latif (2004) used the DIT-1, a psychometric instrument to 

measure and compare pharmacy student’s moral reasoning across the USA. Results from this study 

revealed that ethical reasoning varied markedly across the country, with pharmacy students across the 

southeast region of the USA scoring significantly lower than students from other regions in the USA. 

The author hypothesised that pharmacy schools may not be selecting individuals into programs who 

have a predisposition for ethical reasoning. This could be remedied by changing admission processes 

and employing educational initiatives that foster ethical reasoning development (Latif, 2004). 

 

While these studies revealed potential areas for improvement in the development of pharmacy 

students’ thinking and reasoning skills, another study by Miller (2004) provided evidence that the 

CCTST might not be a good predictor of expert pharmacy critical thinking skills. The study involved 

66 second-year pharmacy students at North Dakota State University. Miller (2004) examined whether 

pharmacy students evaluated research studies in a similar way to expert pharmacists and whether 

critical thinking skills predicted which students thought more like experts. The results of the study 
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found that the CCTST was not useful in predicting which students thought more like experts (Miller, 

2004). The author suggested that there may be an issue with using the CCTST to measure critical 

thinking skills in pharmacy students due to its generic model of critical thinking while the skills 

developed in pharmacy may be more discipline specific. Miller concluded that further validated tests 

required more development aligned with the more discipline specific nature of health and evidence-

based medicine. Miller also called for future studies to compare pharmacy student performance with 

authentic assessments and compare their performance with pharmacy expert reference groups (Miller, 

2004). 

 

Cone et al. (2016) used these findings and the HSRT to assess the impact of a 16-week laboratory 

curriculum to teach critical thinking skills in 75 second-year pharmacy students at the University of 

New Mexico College of Pharmacy in the USA. The authors concluded that the HSRT was useful in 

detecting changes in student critical thinking in the course with significant improvement in the overall 

HSRT score and the subscales of deduction, evaluation, and inference following students’ immersion 

in the course.  The subscales of analysis and induction also improved but not significantly (Cone et 

al., 2016). 

 

Peeters and Boddu (2016) also utilised the HSRT, CCTST as well as the DIT-2 to assess the thinking 

development of students in a Doctor of Pharmacy program in a longitudinal study over a three-year 

period at the University of Toledo in the USA. While little change was found in results in the CCTST 

and HSRT tests, the DIT-2 test showed that students developed significantly in moral thinking and 

reasoning. The authors concluded that the DIT-2 test was more helpful in assessing student thinking 

development for program assessment rather than the CCTST or the HSRT (Peeters & Boddu, 2016). 

 

Research into pharmacy students’ critical thinking using psychometric testing reveals three key 

points: 
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• there is evidence of deficiencies in the development of pharmacy student critical thinking 

skills; 

• these deficiencies highlight the need for pharmacy educators to examine curriculum and 

pedagogical practices to better foster development of critical thinking and other types of 

complex thinking which draws on critical thinking such as problem solving, clinical and 

ethical reasoning, and decision making; 

• there need to be mechanisms within courses that can monitor the development of these skills; 

however, psychometric tests have had mixed results with some studies finding certain tests 

useful and others not. 

 

The differing results with psychometric tests may be due to institutional curriculum and pedagogical 

differences or it could be due to the type of thinking targeted by the various tests. Peeters and Boddu 

(2016) argue that CCTST and HSRT only target the assessment of foundation thinking skills or a 

generic type of critical thinking. They hypothesise that in their study pharmacy students already enter 

the course scoring strongly on the CCTST and HSRT tests. Expecting to see substantial change in an 

area where the students already show strength may not necessarily change to a significant degree or 

may only become apparent over a longer period of time (Peeters & Boddu, 2016). The authors further 

argue that moral reasoning, problem solving, and clinical reasoning are higher order or more specific 

complex forms of thinking which draw on the foundation thinking detected by the CCTST and HSRT 

tests but do so in a profession specific manner. They believe the more complex level of thinking may 

be the most influential for pharmacy students and therefore the DIT-2 is the most helpful 

psychometric test in assessing pharmacy student development in their program (Peeters & Boddu, 

2016). Whilst this might be so, Latif (2004) demonstrated variation in pharmacy students’ moral and 

ethical reasoning varied across the USA using the original version of the DIT. Considering this, the 
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findings of Peeters and Boddu (2016) may represent an institutional strength of developing moral 

thinking and reasoning skills and hence why the DIT-2 test appeared the most useful in their 

institutional context. This again puts the spotlight on the potential impact of curricular and 

pedagogical impacts on the development of these skills. 

 

2.2.2 Other Approaches to Measure Thinking Skills 

At around the same time as the Oderda et al. (2010) report containing the recommendations and 

suggestions in regards to critical thinking and problem solving skills in pharmacy students, Kang, 

Brian and Ricca (2010) released a paper calling for pharmacy educators to embrace constructivist 

teaching methods over more traditional methods. The constructivist perspective considers that 

learners construct their own knowledge and they do so progressively by building on what they already 

know from experiences that they have previously been exposed to (Jiménez-Aleixandre & Erduran, 

2007). Kang, Brian and Ricca (2010) argued that current traditional approaches in pharmacy 

education relied on a transmission model of a lecture-based style of education. This style emphasised 

memorisation, imitation and acquisition of facts instead of knowledge building and honing skills such 

as critical thinking (Kang, Brian & Ricca, 2010). The authors highlighted the lack of studies in 

pharmacy education that included the principles of constructivism or teaching that is responsive to 

these principles and called on pharmacy educators to follow other areas of science education and 

pursue studies into student learning process (Batchelor, 2007; Kang, Brian & Ricca, 2010). 

 

Similarly, Rowles (2011) called for pharmacy educators to engage in professional development to 

gain a greater appreciation of how students learn. The paper proposed how the learning process and 

critical thinking needed to become more explicit so that teaching practices set up students to become 

more capable of making sound, well-reasoned clinical decisions when providing patient care (Rowles, 

2011). 
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The years of 2010 and 2011 became the turning points in pharmacy education, with research moving 

into the development of pharmacy students’ critical thinking and complex higher order thinking skills 

such as problem solving, and ethical and clinical reasoning skills. Various studies focused on teaching 

and curriculum interventions framed by a constructivist approach. Common pedagogical approaches 

included the utilisation of debates involving ethical or clinical issues, practice dilemma discussions, 

peer review, simulation activities, problem-based learning activities, reflective exercises and critical 

report writing. Approaches documented in the studies aimed to foster critical thinking, problem 

solving or target decision making skills. 

 

Various studies revealed positive outcomes with the impact measured by various instruments and 

mechanisms, with some studies using multiple measurements. Instruments included student 

perception surveys that examined students’ satisfaction with the activity or course (Davis, 2014; 

Hanna et al., 2014; Hogan & Dunne, 2018), querying if students perceived improvement in their 

thinking skills (Hanna et al., 2014; Hogan & Dunne, 2018; Martin, Kraus & Kim, 2012; Sibbald, 

2011) or improved knowledge of a particular area of study (Cone, Bond & Pierson, 2013; Hogan & 

Dunne, 2018; Sibbald, 2011), confidence of application of skill (Cone et al., 2013; Hanselin et al., 

2016; Sibbald, 2011) or their attitude towards inter-professional collaboration (van Winkle et al., 

2013). Knowledge or performance tests included quizzes or tests (Cone et al., 2013; Martin et al., 

2012), report writing (Davis, 2014; Hogan & Dunne, 2018), written practice questions (Cone et al., 

2013; Martin et al., 2012), oral presentations or exams (Cone et al., 2013; Davis, 2014), scoring 

rubrics (Gleason et al., 2013; James, Hartzler & Chen, 2016) and debates (Hanna et al., 2014). 

 

A novel study by Nornoo, Jackson and Axtell (2017) examined the correlation between pharmacy 

student scores on the HSRT test and their performance on a package insert assignment. The study 

involved 234 first-year pharmacy students from the Gregory School of Pharmacy, Palm Beach 

Atlantic University in the USA. The study found a weak but significant correlation between the 
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scores. The authors noted that the study was limited by the potential variability of the scoring rubric 

used to assess the assignment (all assignments were graded by the same assessor) and the potential 

impact on the scores caused by student motivation to complete the HSRT and their proficiency at 

English. However, the authors concluded that the assignment could potentially be used for the dual 

purpose of assessing student performance of learning outcomes as well as providing feedback on 

pharmacy students’ critical thinking skills and information on student development in this area instead 

of utilising psychometric tests. They also considered the potential application of such assessments to 

monitor programs (Nornoo, Jackson & Axtell, 2017). 

 

2.2.3 Summary 

Pharmacy education literature reveals problems, hopes and directions in the development of pharmacy 

student thinking skills. It identifies that problems do exist in the development of pharmacy student 

thinking skills and that the problem lies in the curricular of pharmacy programs and teaching 

approaches. Studies that have utilised constructivist teaching approaches to foster the development of 

thinking skills have yielded positive outcomes in terms of student perceptions, knowledge and skill 

performance. Consideration is needed on embedding approaches into thinking skill development in 

pharmacy school curricula. Additionally, it is important to monitor development and review 

curriculum and teaching practices in response to the insights that monitoring reveals.  

 

The ability of psychometric tests to measure change in thinking skill development targeted in 

pharmacy education remains controversial. Such tests are time consuming to embed, may not assess 

thinking skills developed in pharmacy education, and may not be responsive to the type of changes 

impacted by educational initiatives. Alternatively, validated rubrics or dual-purpose authentic 

assessments that assess both student performance in the learning outcome and aspects of thinking skill 

are more feasible to embed into pharmacy courses and may reveal more practical information. 
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2.3 What is Argumentation? 

The following section provides a review of argumentation research and a rationale for its selection in 

this study. To understand argumentation, it is first necessary to define what is meant by the term 

argument. An argument can be defined as either an artefact or an activity.  For example, the English 

Oxford Living Dictionary defines an argument as a “reason or set of reasons given in support of an 

idea, action or theory” (Oxford University Press, 2017). Definitions from educational literature align 

with this definition where arguments have been described as assertions or conclusions supported by 

justifications (Kuhn, 1991; Means & Voss, 1996; Sampson & Clark, 2008). The English Oxford 

Living Dictionary also defines argument as an “exchange of diverging or opposite views”, therefore 

an activity where assertions and justifications are exchanged. Arguments can be seen at one end of the 

spectrum as the highest form or discourse within a discipline and at the other end of the spectrum it 

can form part of everyday communication (Andrews, 2009). Therefore, arguments can be studied 

based on the rules of logic related to their construction or they can be examined for their role as 

reasoned discourse for individuals or as disputes or debates within social groups (Driver, Newton & 

Osborne, 2000). 

 

Argumentation is the technical term used to describe the process of developing and constructing an 

argument (Sampson & Clark, 2008). It involves the examination of different views, the seeking of 

evidence to support a proposition and the choreography of the argument’s construction (Andrews, 

2009). Argumentation is the process that results in the production of an argument. 

 

2.3.1 The Rationale of Introducing Argumentation into Classrooms 

The pharmacy profession expects pharmacists to be able to generate and engage in argumentation. 

This is primarily for two main reasons. First, the advancement of knowledge in medical, biological 

and pharmaceutical sciences, which forms the foundation of knowledge within the pharmacy 

profession, occurs because of argumentation processes and the generation of arguments. This is 
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because argumentation in the realm of science and scientific inquiry stresses the importance of 

evidence-based justification of claims and underpins reasoning. All therapeutic guidelines associated 

with the pharmacotherapy-based treatments of medical conditions are developed via an evidence-

based approach that considers evidence associated with the effectiveness, safety and cost of 

medicines. Second, argumentation is important for both clarification as well as persuasion, which is 

important in regards to professional decision making in practice as well as to bring meaning and 

significance to issues related to pharmacy. For example, pharmacy professional services have only 

been expanded because of the evidence and persuasive arguments generated by advocates of the 

profession who have been able to convince governments to change legislation and invest in funding of 

these new services. 

 

Argumentation can be seen as both a generic skill or a discipline specific skill because arguments and 

argumentation are embedded into subjects and disciplines in different ways (Andrews, 2009). For 

example, each discipline will have its own concept of evidence and own way of assessing whether an 

argument is valid or invalid (Andrews, 2009). Therefore, the profession of pharmacy expects 

pharmacists to be able to engage in argumentation in ways that are relevant and specific to the 

profession—that takes into account the fact that pharmacy is a specialised branch of science but is 

also a profession that has a unique knowledge and skill expertise as well as specific ethical values and 

a requirement to abide by various legal frameworks. 

 

Argumentation is significant to the pharmacy profession both for how it constructs its knowledge, 

operates, makes decisions and reasons with that knowledge and how it facilitates the evolution of the 

profession’s role. Although it is a significant skill, pharmacy courses, similar to many courses in 

higher education, have been more implicit than explicit in the teaching of argumentation skills within 

the discipline's context (Andrews, 2009). Although the same has been said for argumentation across 

science education in the school system (Driver, Newton & Osborne, 2000), in recent years 
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argumentation has become a significant topic of investigation in science educational research (Lee, 

Wu & Tsai, 2009; T.-C. Lin, T.-J. Lin & Tsai, 2014). This is because learning argumentation and the 

coordination of evidence to support or refute conclusions or propositions has emerged as a significant 

educational goal (Erduran, Ozdem & Park, 2015) within school curriculum across the world (Jiménez-

Aleixandre & Erduran, 2007). This review will now examine the study and practice of argumentation 

in science education to provide further insights into the potential impact of explicitly teaching 

argumentation to pharmacy students and the connection of argumentation to generic skill 

development as well as other benefits. 

 

2.4 Argumentation in Science Education 

The literature reveals many theoretical justifications for explicitly teaching argumentation skills rather 

than simply complying with school curriculum. The inclusion in school curriculum merely identifies 

the critical importance of argumentation within the discourse and the processes of science (Erduran, 

Osborne & Park, 2015). Argumentation is central in the role of analysing experimental data but also 

in the development of explanations, models and theories (Berland & Reiser, 2009; Siegel, 1989). It is 

a significant tool of science and instrumental to the growth of scientific knowledge (Driver, Newton 

& Osborne, 2000; Erduran, Simon & Osborne, 2004). Therefore, science should be taught as a way of 

thinking and not just as a body of knowledge or facts (Siegel, 1989; Zohar & Nemet, 2002). 

 

Jimenez-Aleixandre and Erduran (2007) identified five intertwined areas that argumentation studies 

aimed to contribute to, with each aligned to a particular theoretical framework. These are: 

(a) Enabling the modelling of expert performance by argumentation supporting cognitive and 

metacognitive processes. Studies focusing on contributing to this area tended to be framed by 

the situated cognition and community of learners’ perspectives. 
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(b) Supporting the development of communicative competencies and higher order thinking skills 

such as critical thinking. Studies focusing on contributing to this area tended to draw from the 

theory of communicative action and other sociocultural perspectives. 

(c) Supporting the development of scientific literacy and talking and writing in the language of 

science. Studies in this area draw from language and social semiotics perspectives. 

(d) Supporting the enculturation of students into the culture and practices of science, in particular 

the epistemology of science. Studies in this area tend to draw from a science epistemology 

perspective. 

(e) The development of reasoning and rational thinking. Studies in these areas tend to draw from 

the philosophy of science as well as a developmental psychology perspective. 

 

The identification of these frameworks assists in refining the scope of this review. This study was 

inspired by the concept of generic thinking skill development in pharmacy students and how 

argumentation may impact the teaching and monitoring of these skills. The overall aim of pharmacy 

courses is to produce graduates who leave the course with the necessary knowledge and skills to 

become expert pharmacists. The graduates require the knowledge and skills to be able to think and 

reason like a pharmacist as well as have skills that are generic or at least transferable to use in new 

contexts. Therefore, this review will now focus on the theoretical perspectives that frame 

argumentation studies that are relevant to this investigation: the contribution of argumentation in 

supporting the modelling of cognitive and metacognitive process required for expert performance and 

the development of critical thinking; and the development of reasoning, rational criteria and 

knowledge. 
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2.4.1 Argumentation in Supporting the Modelling of Cognitive and Metacognitive Processes 

Required for Expert Performance 

Collins (1987) identified that traditional teaching methods may be successful at organising and 

conveying large amounts of conceptual and factual knowledge but left invisible to students important 

cognitive and metacognitive processes that were key to expert performance. As a result, conceptual 

knowledge and higher order thinking processes can remain unintegrated in classrooms. Problem 

solving using knowledge can remain fixed at surface level and attached only to problems that appear 

in student textbooks (Collins, 1987). He put forward the need for cognitive and metacognitive 

thinking skills to be made explicit and incorporated into teaching practices in a manner that he 

referred to as a ‘cognitive apprenticeship’. To explain this concept Collins (1987) detailed how an 

apprentice learns a trade by the observation and coaching from a master of the trade. The apprentice 

then engages in the practice of performing the skill to complete tasks. At first the apprentice has much 

help and monitoring by a master of the trade, but over time the monitoring and support lessens. The 

observation, coaching and practice allows the apprentice to develop a conceptual model or mental 

representation of the task that gets continually refined. It is this feature that sits at the core of expert 

performance. In time, this allows the apprentice to judge and self-regulate their own performance and 

they require less and less feedback and guidance from their master. If cognitive and metacognitive 

thinking processes remain invisible when teaching students, they are unable to form clear cognitive 

models of how to use knowledge and solve problems using that knowledge in a real work context. 

Collins (1987) argued for the need to make cognitive and metacognitive thinking processes explicit in 

teaching in the same way as the apprentice is able to observe, be coached and practice trade skills. He 

proposed that thinking skills be taught via a modelling and coaching approach and then allowing 

students to practice using these skills and knowledge in real-life contexts. 

 

Another theoretical aspect relevant to this discussion is the concept of ‘situated learning’. This 

perspective identifies that knowing and learning is impacted by the learning environment and the 

community of practice in which the learner participates (Lave, 1991; Lave & Wenger, 1991; Sadler, 
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2009). Within situated learning, it is the learning environment and the community that provides 

meaning for the learning activity (Lave & Wenger, 1991; Sadler, 2009). Activities within a 

community are framed by the community’s culture and therefore learners are required to understand 

community cultures and cultural practices. Learning can be seen as an enculturation into a community 

of practice. As individuals gain more cultural understanding, they are able to engage within the 

community in more sophisticated ways (Sadler, 2009). Therefore, while cognitive and metacognitive 

thinking processes need to be made explicit, they must also be given meaning and purpose in 

authentic social contexts. 

 

Research was reviewed that examined argumentation framed by the theoretical perspectives of 

cognitive apprenticeship, situated learning and community of practice. Papathomas and Kuhn (2017) 

highlighted the power of apprenticeship on the quality of student argumentation. The study involved 

48 Grade 6 students from an urban public middle school in the USA. The students engaged in bi-

weekly electronic dialogue regarding social issues with either peers alone, or with peers and a highly 

capable adult. Students exposed to dialogue with peers and a highly capable adult were unaware they 

were exchanging views with an adult in the activity. The study found that the quality of argumentation 

shown by the students that engaged with peers and the highly capable adult exceeded that of the 

students that exchanged dialogue about the activity with peers alone (Papathomas & Kuhn, 2017). 

However, Chun-Yen et al. (2012) identified that there was an issue with cognitive apprenticeship in 

large groups or more traditional classrooms because it was difficult to ensure that the teacher had the 

opportunity to individually engage with students so both the cognitive processes of the teacher and the 

students could become transparent. This transparency is necessary, so the students gain an 

appreciation of how the teacher constructs and tests a claim. The teacher can mentor students by 

identifying weaknesses and strengths of their cognitive processes. This study found that a web-based 

argumentation system that utilised scaffolds that allowed teachers to better assist large numbers of 

student apprentices through their thinking process did improve students’ argumentation performance 

(Chun-Yen et al., 2012). 
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Research also offers another important insight into how the design of the argumentation activity and 

the teacher’s influence can impact aspects of argumentation performance. This includes how a focus 

on the goal of argumentation (persuasion or debate) can create tension between the persuasive and 

sense-making goals of argumentation (Anker-Hansen & Andrée, 2015; Berland & Reiser, 2011). 

 

Berland and Reiser (2011) conducted a study on two classes, from two Midwestern urban schools in 

the USA. The classes involved were 16 students in a Grade 6 class and 15 students in a Grade 7 class. 

The study provided insights into how teachers can influence students on how to interpret a task. 

Findings from the research revealed that one of the teachers influenced their class to focus on 

persuasion with their goal of producing ‘winning’ argumentation, while another teacher focused their 

class on utilising argumentation to help students make sense of concepts (Berland & Reiser, 2011). 

This was similar to the findings of Anker-Hansen and Andrée (2015) who investigated the use of a 

socio-political debate for assessing student scientific literacy. The study involved 41 Year 8 science 

students at a lower secondary school in Sweden. The findings of the study identified that the socio-

political debate created issues for students as students struggled to put their scientific knowledge on 

display versus such things such as staying in their designated roles (such as farmers, fisherman, or 

politicians etc.), expressing their social responsibility, winning the debate or using sources both 

tactfully or critically (Anker-Hansen & Andrée, 2015). 

 

Argumentation has been identified as a core skill and tool in the science community and more specific 

to this investigation—the specific discipline of pharmacy. The process of teaching argumentation to 

pharmacy students aligns with the notion of cognitive apprenticeship. This is because it allows 

thinking skills to be made explicit and an output generated in the form of an argument that allows 

feedback to be provided. Argumentation also sits at the heart of the culture of the pharmacy 

profession, framing knowledge creation but also all decisions and actions made each day by 
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pharmacists working within the cultural context of the pharmacy profession. Therefore, the notions of 

cognitive apprenticeship and community of practice provide a theoretical rationale for teaching 

pharmacy students argumentation skills situated in the context of the practice of pharmacy. While 

research highlights the positive impact of cognitive apprenticeship and its impact on student 

argumentation, it also provides important insights into the care that must be taken to ensure the 

classroom settings allows for the apprenticeship to occur and the influence of the teacher and task 

goals on that apprenticeship. 

 

In summary, thinking skills must be made explicit via models that are able to be learnt by pharmacy 

students in order to develop mental representations for expert practice to be developed. 

Argumentation sits at the heart of pharmacy culture and frames knowledge creation, decisions and 

actions made each day by pharmacists participating in the pharmacy community of practice. 

Therefore, the model of thinking must be situated in the context of pharmacy practice. Research 

framed by cognitive apprenticeship, situated learning and community of practice highlights positive 

impact on students’ argumentation. However, classroom settings can impact the success of the 

apprenticeship; the teacher or task can influence the interpretation by the students of the cognitive 

goal or focus of the activity and therefore influence the apprenticeship and outcome. 

 

2.4.2 Argumentation in the Development of Critical Thinking 

The need to develop critical thinking has been advocated in the literature from both philosophical and 

cognitive psychological positions (Jiménez-Aleixandre & Erduran, 2007). Philosophically, critical 

thinking is an education ideal and is defined as reasonable reflective thinking that focuses on deciding 

what to believe in or do and where critical thinkers select criteria for assessing decisions and evidence 

to support their beliefs (Ennis, 2015; Siegel, 1989). This is related to the cognitive psychological 

perspective that relates the development of critical thinking and the ability to develop the ability to 

reason and coordinate theory and evidence (Kuhn, 1991). Therefore, critical thinking can be seen to 
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reside in certain dispositions as well as cognitive skills (Ennis, 2015).  In terms of dispositions, Ennis 

(2015) identified that critical thinkers are concerned their actions and decisions are justified, their 

positions acceptable and that other views have been respected. In regards to abilities, Ennis (2015) 

identified critical thinkers as having the skill and ability to clarify, justify and defend their decisions; 

infer; develop hypotheses and approach problems strategically. 

 

Deanna Kuhn, in her book, ‘The Skills of Argument’ (1991), reported that the majority of 160 

participants in her research did not reliably exhibit basic skills of general reasoning and 

argumentation. This study revealed that humans are not natural critical thinkers. Critical thinking is a 

complex skill to learn and master, and is why cognitive scientists label it as a ‘higher order skill’ (van 

Gelder, 2005). It is, however, a skill that is considered one of the main goals of education, especially 

at university level where it is considered the defining outcome of the higher education process 

(Andrews, 2009; van Gelder, 2005). 

 

Although higher order and complex critical thinking can be learnt, they require practice and should be 

explicitly taught (van Gelder, 2005). Anders Ericsson, a researcher in expert performance, identified 

that ‘deliberate practice’ is required to learn and develop a skill well. Deliberate practice has the 

following characteristics (Ericsson, 2006; van Gelder, 2005): 

1. It requires full focus and attention and the goal is the improvement of the skill.  

2. It involves performing activities that specifically target the skill under development. 

3. Specific goals are set with planned successive stages, so the activities become gradually 

harder until the skill is mastered. 

4. The objective of practice is to identify errors in skill performance and then eliminate the 

errors from the performance. 
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5. It involves appropriate, immediate feedback on performance by coaches/teachers or self- 

 generated by comparison or awareness of expected standards or models. 

 

Along with deliberate practice targeting critical thinking skill development, the literature also reveals 

that students can improve skill performance by improving their theoretical understanding of critical 

thinking as well as being provided with practice (Kuhn, 1999; van Gelder, 2005). Deanna Kuhn 

(1999) considered the best approach for developing higher order skills such as critical thinking and 

reasoning skills was a bottom-up approach (practical exercising of the skill) combined with a top-

down approach (fostering of a theoretical understanding of the skill). 

 

Teaching students argumentation skills and engaging students in arguments has been one way to 

encourage the development of critical thinking that has both a bottom-up and top-down approach 

(Andrews, 2009; Kuhn, 1999; Sanders, Wiseman & Gass, 1994; van Gelder, 2005). This is because 

effective argumentation requires both complex and critical thinking, thus meets a key characteristic of 

deliberate practice in that it is an activity that specifically targets the skills aimed to develop. 

Argumentation implies criticality, as a person cannot engage in argumentation without exercising 

critical thought (Andrews, 2009). Argumentation also results in the generation of an argument 

‘output’ which can then allow teachers to ‘see’ students thinking (van Gelder, 2005). Argumentation 

facilitates deliberate practice by providing an output that can be used to provide feedback which can 

reveal errors in thinking and allow for increased awareness of expected performance. 

 

A review of recent literature from primary through to tertiary education that used teaching 

argumentation to target critical thinking highlighted the use of some form of top-down or bottom-up 

approach or a combination of both. Arguments were in the form of written reports or answers to open-

ended questions to evaluate student’s performance and the impact of teaching strategies. 
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Scaffolding of questions to prompt both reflection and guide the thinking process has been found to 

positively impact student arguments. For example, a study that involved 131 undergraduate students 

taking a course in educational psychology from the University of Nevada in the USA found that 

student arguments were more balanced when question elaboration was prompted by a computer-

supported collaborative argumentation tool (Golanics & Nussbaum, 2008). Similarly, a study 

involving 33 Grade 5 students from an elementary school in New England in the USA found that 

student performed better when questions about science topics were scaffolded and the thinking skills 

were broken down to practice (McNeill, 2011). 

 

Katchevich, Hofstein, and Mamlok-Naaman (2013), described a bottom up approach with Year 11 

and 12 students from five high schools in Israel, who constructed arguments whilst conducting 

inquiry-based chemistry experiments. Findings from the research found the students produced more 

arguments, including more complex arguments, when conducting inquiry based experiments than 

experiments that were more confirmatory of a particular chemistry principle (Katchevich, Hofstein & 

Mamlok-Naaman, 2013). Interviews revealed that students displayed more critical thinking, were 

more willing to persuade each other and demonstrated mutual contribution during the inquiry 

laboratory sessions when compared to confirmatory laboratory sessions (Katchevich, Hofstein & 

Mamlok-Naaman, 2013). 

 

Chowning et al. (2012) described a combination top-down and bottom-up approach that examined 

incorporating educational strategies involving bioethics on critical thinking skills in high school 

science classrooms. Students were exposed to bioethics case studies, decision making frameworks and 

structured analysis tools to scaffold their argumentation. The curricular materials assisted students to 

identify ethical questions; consider stakeholders and their values; develop a position that incorporated 

relevant scientific facts, content and ethical principles; and consider the strengths and weaknesses of 



36 
 

alternative solutions. Students exposed to these curricular materials performed significantly better in 

their ability to construct an argument than students exposed only to science content and not specific 

education and strategies that promoted reasoning and justification skills (Chowning et al. 2012). 

 

A study by Bathgate et al. (2015) highlighted the impact of teaching Grade 6 students to engage 

critically in the science classroom. The study involved 34 science classes from 10 urban public 

schools in eastern USA. The study tested the students with an instrument developed to rate their 

argumentation abilities. It consisted of multiple-choice questions, open-ended questions and a letter to 

be written. This study found a strong positive relationship between students who demonstrated central 

argumentation abilities such as effective evidence evaluation, reasoning and justification, and the 

ability to learn science knowledge content in comparison to students with fewer argumentation 

abilities (Bathgate et al., 2015). This study provides evidence of the positive impact that an integrative 

approach to argumentative practice necessary to engage in science along with scientific content can 

have on student learning. 

 

In summary, the development of critical thinking in students is an educational goal, especially in 

higher education.  It is a skill that encompasses both cognitive abilities and dispositions that 

demonstrate a willingness to engage in critical thought. Since it is a skill, the approach of deliberate 

practice can be used to develop it. Argumentation is an activity that can be used to target critical 

thinking skills in the classroom, making the teaching and practicing of these skills explicit. The output 

of argumentation is an argument which facilitates feedback to be provided to students to assist in 

developing performance. Therefore, engaging pharmacy students in argumentation may assist in 

fostering critical thinking skills and also provide a strategy to monitor students’ skill development.  
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2.4.3 Argumentation in the Development of Reasoning, Rational Criteria and Knowledge 

As described above, critical thinking can be seen as a cognitive skill and also a disposition. In terms 

of a skill it is the ability to strategically approach problems and search for evidence in order to clarify 

and justify decisions (Ennis, 2015). As a disposition, critical thinkers are concerned that their actions 

and decisions are justified, other views are respected and their position acceptable (Ennis, 2015). The 

development of reasoning is concerned with how individuals choose evidence and theories to form 

their decisions and positions (Kuhn, 1991; Siegel, 1989).  The principles used to determine what 

evidence is relevant and how the decision will be judged is known as the rational criteria (Kuhn, 

1991; Siegel, 1989). This is because what constitutes evidence is domain specific. Different domains 

(for example art versus science) can have both shared or differing criteria with regard to what is 

considered evidence to either answer a question, make a decision or solve a problem (Zohar & Nemet, 

2002).  Engaging students in argumentation has been identified in science education literature as a 

learning activity that can support the development of students’ rational criteria and therefore 

reasoning skills (Jiménez-Aleixandre & Erduran, 2007). 

 

Supporting reasoning skills has been a key rationale of authors in the science education literature to 

justify their case for the inclusion and central role of teaching argumentation in science classrooms 

(Driver, Newton & Osborne, 2000). This is because it has been proposed that scientific knowledge 

has been socially constructed with argumentation at the core of the knowledge construction process 

(Driver, Newton & Osborne, 2000). Therefore, it is seen as critically important that students are 

educated in how to construct and analyse arguments. While they might not become professional 

scientists, there are social implications in regard to personal as well as political decisions based on 

scientific claims. Therefore, students need to be empowered with the capacity to engage with and 

assess the validity and significance of claims (Driver, Newton & Osborne, 2000). These types of 

scientific issues are known as socio-scientific issues (SSI) and they tend to be controversial, or present 

a dilemma with competing views held by different groups of people. These issues may have 
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biological, sociological, ethical, political, economic and environmental implications (Sadler & 

Zeidler, 2005a; Simonneaux, 2007). 

 

Examples of sociological issues include climate change, vaccine acceptance and genetic testing. 

Therefore, socio-scientific issues are what science educators use to target the development of 

reasoning skills because not only are they directly relevant to the type of issues that students will face 

in the future, they are also controversial. These issues are good topics to engage students and inspire 

them to form opinions, make choices and debate (Simonneaux, 2007). Socio-scientific issues involve 

dealing with problems that are typically ill-structured in nature. This means they tend to be complex 

and open-ended with no single solution. For students to debate their opinions they must identify the 

controversy and analyse the implications of the issue in biological, social, ethical, political, economic 

or environmental terms (Sadler & Zeidler, 2005a). This results in educating students how to make 

informed decisions and the rational criteria in which to do so, thus developing their reasoning skills. 

 

The type of reasoning skills used to solve ill-structured problems that are contentious or not clear cut, 

are known as ‘informal reasoning’ (Kuhn, 1991; Means & Voss, 1996). Sadler and Zeidler (2005a) 

conducted a study involving 15 science and 15 non-science majors from a university in south-eastern 

USA. The study investigated patterns of students’ informal reasoning by analysing their responses to 

scaffolded argumentation prompts and probes when asked their position, rationales, counter positions 

and rebuttals to socio-scientific dilemmas involving genetic engineering. The findings identified three 

informal reasoning pattern types: rationalistic informal reasoning which is based on reason and logic, 

emotive informal reasoning which is driven by care and emotions, and intuitive informal reasoning 

which represents gut feelings and reactions (Sadler & Zeidler, 2005a). 

 

To debate socio-scientific controversies well, students need to be able to understand the science 

involved. Because the issues can be complex, more than one science discipline can be involved. 
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Therefore, there is a claim in the literature that targeting reasoning skills using socio-scientific issues 

and argumentation can impact student’s conceptual understanding of science (Sadler & Zeidler, 

2005b). Informal reasoning involves both cognitive and affective processes and therefore underlines 

attitudes and opinions about causes and consequences, advantages and disadvantages, or pros and 

cons of particular decisions or standpoints (Sadler & Zeidler, 2005b; Zohar & Nemet, 2002). 

 

Argumentation provides a platform to express informal reasoning and therefore a means of assessing 

that reasoning (Sadler & Zeidler, 2005b). Studies into informal reasoning have shown that as 

students’ conceptual understanding of science content improves so does the quality and pa ttern of 

informal reasoning (Sadler & Zeidler, 2005b). Similarly, studies into teaching argumentation with 

socio-scientific issues have shown that argumentation can improve students’ conceptual 

understanding of science content (Venville & Dawson, 2010; Zohar & Nemet, 2002). 

 

Venville and Dawson (2010) hypothesised the relationship between argumentation and conceptual 

understanding as being divided into two directions. First, the degree of understanding about a 

scientific topic “may influence the quality and complexity of any argument they construct” (p. 953). 

Second, “being involved in the argumentation process may influence a person’s understanding of a 

topic” (p. 953). 

 

It is important to note that there has been controversy in the science education literature concerning 

this claim of involving students in curricula that utilises socio-scientific issues and argumentation to 

foster student knowledge and understanding of science concepts. The main criticism has been that the 

idea has been more theoretical than evidence-based (Sadler & Dawson, 2012; Sadler, Romine & 

Topçu, 2016).  Sadler and Dawson (2012) examined the controversy and reviewed evidence for the 

perceived benefits of involving students in socio-scientific issues. They reviewed the methods and 

evidence presented in key research projects that examined the perceived key learning outcomes of 
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utilising socio-scientific issues in teaching science.  In regards to conceptual understanding of science, 

the review identified that there was no standardised way in which content knowledge was measured 

and that tests or instruments were teacher or researcher created (Sadler & Dawson, 2012). Also 

highlighted was the knowledge that these assessments tended to be placed very close or proximal to 

the teaching interventions. This has been criticised as these embedded or close assessments tend to 

provide evidence of more specific science content involved in the intervention and is not necessarily 

the best method of identifying change in science knowledge in a more generalised manner (Sadler & 

Dawson, 2012; Sadler et al., 2016). For this type of science knowledge change an assessment which is 

spaced further apart or more distal from the teaching intervention is required (Sadler & Dawson, 

2012; Sadler, Romine & Topçu, 2016). 

 

Sadler, Romine & Topçu, (2016) examined these criticisms and conducted a project which used both 

proximal and distal assessments to assess science content knowledge. Students demonstrated 

statistical improvement in content knowledge in both assessments. Therefore, the study provides 

evidence that the theoretical concept of teaching strategies involving socio-scientific issues can foster 

student scientific content knowledge (Sadler, Romine & Topçu, 2016). 

 

The Researcher, an experienced pharmacist and educator has prepared students to deliver health care 

services within the complex working environment that pharmacists operate. It is complex because 

supply, recommendation and prescribing of medicines involves scientific knowledge, the social 

constraints of law, and ethics which can be controversial. Certain medications are restricted to 

prescription only, while others are controlled through sale from a pharmacy only because their 

recommendation and control of supply is deemed to need expert opinion and is restricted to those 

registered and monitored by health profession regulators. Many medications are subject to abuse and 

misuse, causing social problems and issues indicating that these medications require stricter control. 

There are many drug issues that are well-known socio-scientific issues including drug addiction and 
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treatment, vaccinations, abortion and oral contraceptive pills, drug treatment for attention deficit 

hyperactivity disorder and the trustworthiness of pharmaceutical companies. 

 

The Researcher considers it can be argued that a pharmacist works in a professional practice 

environment that is infused with a myriad of socio-scientific issues as they fulfil their role as the 

medication experts and gatekeepers of medicines within the community. The problems faced by 

pharmacists each day involving medication requests also fit the description of ill-structured problems. 

This is because each one is a unique situation requiring a pharmacist to make a decision that respects 

a multi-faceted framework of clinical, legal, ethical and moral obligations. This makes professional 

decisions complex, open to interpretation and with no single solution. Therefore, teaching 

argumentation skills and engaging in socio-scientific issues relevant to pharmacy practice may be 

beneficial and may facilitate the development of reasoning and critical evaluation in students that is 

necessary to understand an issue in its entirety, so that logical and evidence-based decisions can be 

made. 

 

In summary, the development of reasoning skills is concerned with how individuals choose evidence 

and theories to form decisions and positions on matters, and the particular rational criteria they use to 

do so. While critical thinking may be domain general, the reasoning used to form decisions can be 

domain specific. Research indicates that engaging students in argumentation can support the 

development of students’ rational criteria and therefore reasoning skills. Argumentation and the 

generation of arguments provides a platform to express informal reasoning and therefore allows 

student reasoning to be assessed. Some studies also demonstrate that targeting reasoning skills using 

SSI and argumentation can impact students’ conceptual understanding of science. However, there has 

been criticism and controversy in the ability of SSI-based teaching interventions to foster science 

knowledge due to the measurements being either teacher or researcher created and proximal to the 

intervention. Therefore, it is more indicative of specific knowledge delivered in the intervention and 
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not generalised science knowledge. Therefore, measurements that are both proximal and distal to the 

intervention can provide better insight into knowledge change. 

 

Pharmacists are presented with issues that can be described as both socio-scientific and ill-structured. 

Therefore, teaching argumentation skills may ensure a suitable level of reasoning and critical 

evaluation necessary to understand an issue in its entirety so logical and evidence-based decisions can 

be made. 

 

2.5 Model for Teaching Argumentation 

Toulmin’s argumentation pattern is an argumentation model that has been used in education as both a 

means of testing the soundness of arguments and as a mechanism to assist students to generate 

arguments (Andrews, 2009; Lunsford, 2002). Toulmin is reported to have developed the model for 

strictly philosophical purposes due to his dissatisfaction with the structures of formal logic (Andrews, 

2009; Toulmin, 1958, 2003). After studying a wide variety of types of arguments, Toulmin developed 

a model that identifies all the elements that constitute an argument and the functional relationship 

between those elements (Driver, Newton & Osborne, 2000; Toulmin, 1958, 2003). Toulmin was the 

first to consider the dialectic and rhetorical elements of an argument and, in doing so, demonstrated 

that argumentation is an everyday process and nothing exceptional or exclusive to academia or 

philosophy. The argument’s principle role is to persuade another of the validity of a claim, whether 

that claim is the best way to travel into a city or the best way to treat a disease (Osborne, 2012). 

Toulmin did not envisage this model would be used for education or analytical purposes (Andrews, 

2009; Toulmin, 2003). However, it has become one of the most influential and drawn upon 

argumentation models used by educators in a variety of disciplines. It provides a template for 

argumentation and in doing so makes argumentation thinking explicit to students (Andrews, 2009; 

Driver, Newton & Osborne, 2000). 
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A key reason for the wide application of Toulmin’s argumentation pattern by educators is the generic 

nature of the model making it applicable to any field (Andrews, 2009). However, that means that 

when assessing the soundness of an argument it must be conducted in a specific field or discipline-

specific context (Lunsford, 2002). As a compositional tool it can help students identify, gather and 

coordinate evidence to support the claim or proposition of their argument (Andrews, 2009). It does 

this by identifying the elements that are necessary in an argument to ensure the support and soundness 

of the claim (Andrews, 2009). 

 

Toulmin’s argumentation pattern (refer to Figure 3.4, page 70) identifies the main elements that make 

up an argument and their functional relationship. These elements are the claims (the proposition or 

conclusion of an argument), data (the grounds or evidence that support the claim), warrants (the 

means by which evidence counts to support the claim) and the backings (the justification for the 

warrants framed within a discipline specific context and include laws, theories, values or ideology) 

(Andrews, 2009; Toulmin, 1958, 2003). Mediating between claims and data can also be qualifiers (the 

circumstances or certain conditions under which the relationship between claims and data can be 

adjusted) and rebuttals (these are conditions under which the claim may be discarded) (Andrews, 

2009; Toulmin, 1958, 2003). The distinction between warrants and backings has been identified as a 

problem as some disciplines are not informed by a set of laws, theories, values or ideology (Andrews, 

2009).   

 

When used to teach argumentation skills Toulmin’s argumentation pattern not only makes the 

structure of an argument visible, it also guides thinking. For example, it makes the student consider 

their position in regard to the argument, what evidence they have that supports this position, what 

warrants the linking of this evidence to support their claim, and what enables them to think these 

warrants are suitable in this situation (Andrews, 2009). Therefore, Toulmin’s argumentation pattern 

guides thinking that identifies the need for students to explicitly back their claims with evidence and 
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test the soundness of their argument (Andrews, 2009; Jiménez-Aleixandre & Erduran, 2007). This has 

two benefits. First, the model makes the structure of an argument visible and when introduced in a 

disciplined contextual way it positions argumentation within a community of practice and facilitates a 

cognitive apprentice who can support the development of higher order cognitive processes because 

expert thinking skills becomes explicit (Jiménez-Aleixandre & Erduran, 2007). Second, the 

identification of the need to back claims with evidence encourages students to evaluate alternative 

positions or explanations. In doing so it supports the development of thinking and reasoning skills 

indicating how individuals choose evidence and theories to form these decisions and positions, and 

which rational criteria they use to do so (Jiménez-Aleixandre & Erduran, 2007). 

 

Toulmin’s argumentation pattern has also been adapted to create analytical frameworks which allow 

students arguments to be evaluated for various qualities (Erduran, Simon & Osborne, 2004). These 

frameworks have allowed for student performance to be analysed for aspects such as argument 

structure, quality and justifications used. The development of the frameworks has identified problems 

with using Toulmin’s argumentation pattern as an analytical framework. This includes the difficulty 

in contextualising in short arguments what constitutes a student’s claim, data, warrant, backing, 

qualifier or rebuttal (Erduran, Simon & Osborne, 2004). There is also difficulty in differentiating 

between data and warrants, and warrants and backings (Erduran, Simon & Osborne, 2004; Venville & 

Dawson, 2010). These problems have been overcome by adapting frameworks to reduce the need for 

strict differentiation of elements, whilst still identifying aspects of argument structure and quality 

(Erduran, Simon & Osborne, 2004; Venville & Dawson, 2010). 

 

Analytical frameworks based on Toulmin’s argumentation pattern have been successful in monitoring 

the impact of argumentation teaching strategies on student argument quality, reasoning and 

understanding of issues (Erduran, Simon & Osborne, 2004). They have also been useful in providing 
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feedback to students on their performance, as well as monitoring student and teacher performance 

over a period of time (Erduran, Simon & Osborne, 2004). 

 

The generic nature of Toulmin’s argumentation pattern for teaching argumentation skills to pharmacy 

students provides a means of introducing students to a generic model that can be transferred to other 

contexts (Andrews, 2009). The literature also identifies its use as an analytical framework which can 

be adapted to monitor the impact of argumentation teaching strategies on pharmacy student arguments 

(Erduran, Simon & Osborne, 2004). 

 

In summary, Toulmin’s model is a mechanism for guiding students through the generation of 

arguments and for testing the soundness of those arguments. It is a generic model and can be applied 

in any field. Research has demonstrated how analytical frameworks can be adapted to monitor various 

qualities of students’ arguments. Therefore, the generic nature of Toulmin’s model for teaching 

argumentation skills to pharmacy students provides a means of introducing students to a model that 

can be transferred to other contexts. Also, the analytical framework may provide a mechanism for 

monitoring the impact of engaging pharmacy students in argumentation teaching strategies. 

 

2.6 Summary 

The generic skills targeted in this research are thinking and problem solving skills that are necessary 

for decision making in pharmacy education programs. An investigation into the development and 

assessment of thinking skills in pharmacy education literature reveals that issues in the development 

of these skills has been identified and that curricular and pedagogical approaches are key to their 

development. 
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Research has revealed that thinking skills can be targeted and positively impacted by learning 

activities designed on constructivist principles. Issues identified include the feasibility of methods to 

assess and monitor development. The literature has called for assessments that have a dual purpose to 

assess learning outcomes that also have validity to assess thinking skill development. If these are 

embedded throughout the curriculum, this would allow longitudinal monitoring of skill development. 

This monitoring would allow reflection on curriculum practices and allow review and change to 

respond to any deficiencies in skill development detected. 

 

Science education literature presents argumentation as a potential activity that can make explicit the 

teaching of thinking skills, and in doing so, target students’ reasoning and understanding of science. 

The theoretical perspective in the literature argues that argumentation has a central role in science and 

is at the core of scientific discourse. It is instrumental in the growth of scientific knowledge.  

 

Science education research also provides evidence that Toulmin’s argumentation pattern can provide 

both a guide for teaching students how to generate arguments and assist in making thinking skills 

explicit. Arguments generated by the student as a result of the argumentation process can be examined 

using Toulmin’s argumentation pattern, which can also provide an analytic framework to examine the 

quality of the argument. 

 

Pharmacy, with all its therapeutic guidelines and concept of evidence-based medicine, is founded on 

science. Hence argumentation is central to the profession. Therefore, this research will investigate the 

impact of engaging pharmacy students in argumentation of their thinking skills and understanding of 

professional practice issues. It will also add to the literature on generic skill development and 

assessment in higher education. 
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Therefore, the conceptual framework for this study is constructivism and the theory that knowledge is 

built via experience.  The study will utilise argumentation as a teaching strategy to allow thinking 

skills to become explicit and practiced.  TAP will be utilised to help guide and assess the quality of 

student arguments.  The ideas of a cognitive apprenticeship and situated learning are utilised in the 

design of the argumentation teaching strategy.  
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Chapter 3: Methodology 

 

3.1 Introduction 

The purpose of this research was to describe the impact of engaging pharmacy students in 

argumentation to develop their argumentation skills, critical thinking and understanding of pharmacist 

professional practice issues. This study was based on the following three research questions: 

Research Question 1: What is the level of argumentation skills, critical thinking and understanding of 

professional practice issues currently seen in intern pharmacists? 

Research Question 2: What is the impact of teaching argumentation skills to third-year undergraduate 

pharmacy students on their argumentation skills, critical thinking and understanding of professional 

practice issues? 

Research Question 3: What is the durability of argumentation skills, critical thinking and 

understanding of professional practice issues from undergraduate studies to professional practice?  

This chapter describes the methodology associated with the research. It presents information on the 

interpretive paradigm, qualitative research, mixed methods experimental research design, sample and 

site, methods of data collection and analysis, trustworthiness and ethics. 
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3.2 Interpretivist Paradigm 

This section provides a detailed description of the philosophical orientation and methodological 

framework associated with this research. This is necessary for several reasons. First, identifying the 

philosophical orientation of the research reveals the underlying assumptions on which this research 

has been designed and conducted. Second, it is this framework that has guided and influenced the 

findings of this study. Finally, it will be the ability to demonstrate that this research has integrity and 

transparency of process that will ultimately define the quality of this research. 

 

This research is an example of applied research. It was chosen to improve teaching practice by 

gaining insight and understanding into the impact teaching argumentation skills had on pharmacy 

students’ critical thinking and conceptual understanding of professional practice issues in pharmacy. 

The desire to seek insights and understandings identified the interpretivist research paradigm as the 

philosophical foundation that would underpin this research. 

 

The interpretivist paradigm considers that there is no one single reality but instead there exist multiple 

realities and these are dependent on an individual’s conceptualisation of reality (Guba, 1990, 1996; 

Guba & Lincoln, 2011). Within this paradigm, reality is constructed by the individual or by society. 

This paradigm can also be referred to as constructivism (Merriam, 2016). Interpretivism embraces the 

subjective researcher and considers that the researcher and the object of research are fused (Guba, 

1990). Findings are generated by a process of interpreting these subjective perceptions with the aim of 

understanding the phenomenon at the centre of the research (Guba & Lincoln, 2011). 

 

Researchers within this paradigm seek to understand and establish meaning (Merriam, 2016). 

Methodological approaches within this paradigm include naturalistic methods such as interviewing, 

observation and analysis of documents, where knowledge is elicited and refined hermeneutically and 



50 
 

compared and contrasted dialectically (Guba & Lincoln, 1994; Guba & Lincoln, 2011). Interpretivist 

methodological approaches employ inductive logic in the quest to understand and establish meaning 

(Guba & Lincoln, 1994; Guba & Lincoln, 2011; Merriam, 2009). 

 

3.3 Qualitative Research 

Qualitative research or qualitative inquiry is a type of research that lends itself well to interpretivist 

research. Qualitative researchers are interested in understanding the meaning behind individuals’ 

subjective interpretations of their life experiences (Merriam, 2016). The writings of Merriam (2016) 

provide clarity to the research genre by identifying four key characteristics of qualitative research: 

1. Qualitative researchers are interested in how people construct their world and how they 

interpret their experiences. Therefore, this type of research focuses on understanding how people 

make sense of their lives and the meaning they attribute to their experiences. 

2. The qualitative researcher is the primary questioner for data collection and analysis. The 

human researcher has the advantage of being able to respond to verbal and non-verbal communication 

and can therefore adapt the data collection process to gain greater understanding of respondents’ 

interpretations. Qualitative research acknowledges this subjective element to the research process and 

embraces its impact. While it is important for the researcher to identify their position, data collected is 

seen as being co-created between the researcher and the researched. 

3. Qualitative research is an inductive process whereby information is gathered from interviews, 

observations or documents to construct knowledge and present findings as themes, categories, 

concepts or tentative hypotheses. This is the opposite of positivist research that uses deductive 

processes in which information is tested against hypotheses. 

4. The final product of qualitative research is a document containing rich descriptions about the 

focus of the inquiry. These rich descriptions contain many examples of quotes from interviews or 

excerpts from field notes that support the findings of the research. 
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3.4 Mixed Methods Experimental Research Design 

Mixed methods research responds to research questions by collecting and analysing both qualitative 

and quantitative data.  The investigators then integrate the two forms of data into their results 

(Creswell & Plano, 2017).  Whilst mixed methods research can be a philosophical stance, it can also 

be seen as a research process conducted under another philosophy such as constructivism (Creswell & 

Plano, 2017).  This research presents data, analyses and interpretations of questionnaires, interviews 

and various documents.  Therefore, all methods used are qualitative in nature; however, analysis and 

coding of questionnaires generated quantitative data.   

This study utilises a mixed methods experimental design as it is a useful approach for investigating 

the impact of an intervention.  In this design the primary data source is typically quantitative, with 

qualitative data being collected before, during and after the experimental component of the research.  

Quantitative data assists in determining the impact of an intervention on participants performance, 

whilst qualitative data assists in honouring the voices of participants to map out the complexity of a 

situation (Creswell & Plano, 2017).    

 

3.5 Site and Sample  

This section describes the site and sample of the research. A detailed description of the Bachelor of 

Pharmacy program is provided to set the context. 

 

Participants in this research were students enrolled in a Bachelor of Pharmacy at a Western Australian 

university. Purposive sampling was used, where individuals were strategically identified within the 

course so that insights into the impact of teaching argumentation to pharmacy students’ critical 

thinking and understanding of professional practice issues could be maximised. (Merriam, 2009). 
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This study had two key objectives: to assess the impact of teaching argumentation skills and the 

durability of those skills over time. With these objectives in mind, two groups of individuals were 

identified as potential participants. The first group identified were pharmacy students enrolled in a 

unit called Fundamentals of Pharmacy Practice in 2012, a third-year unit of the Bachelor of Pharmacy 

program. This group was identified as samples of their arguments could be investigated before and 

after engaging in the argumentation teaching strategy. This group could also be followed up later 

when they had graduated and commenced their pharmacy internship in 2014 to provide insights into 

the durability of their argumentation skills. The second group identified were pharmacy interns, recent 

graduates from the Bachelor of Pharmacy course in 2012. This group provided insights into pharmacy 

intern performance in argumentation where they had not engaged in an argumentation teaching 

activity delivered using a constructivist approach to teaching. 

 

To understand the significance of these two cohorts of individuals it is necessary to understand the 

Bachelor of Pharmacy program and the steps a graduate of this degree must take in order to become a 

registered pharmacist in Australia. 

 

3.5.1 Bachelor of Pharmacy Program 

Registration of pharmacists and other health professions in Australia is regulated by the Australian 

Health Practitioner Registration Agency (AHPRA). The Bachelor of Pharmacy course featured in this 

study is a four-year degree program and is accredited by the Australian Pharmacy Council. 

Accreditation allows graduates of the program to enter the pharmacy internship process. Successful 

completion of intern training is required to meet AHPRA registration requirements (Pharmacy Board 

of Australia, 2015b). 
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The curriculum for the Bachelor of Pharmacy program has five streams: pharmaceutics, therapeutics, 

chemistry, inter-professional and pharmacy and practice streams. The pharmaceutics curriculum is 

designed to deliver learning outcomes associated with the formulation and design of medicines. The 

therapeutics curriculum incorporates foundation biomedical science topics such as human anatomy, 

physiology, biochemistry, immunology, microbiology and pathophysiology necessary to understand 

disease and how drugs work on the body. This stream also incorporates pharmacology and 

pharmacotherapy which both deliver learning outcomes associated with drug action on the body and 

the use of drugs for the treatment of medical conditions. The chemistry curriculum works alongside 

the pharmaceutics and therapeutics curriculum delivering learning outcomes that support knowledge 

of formulation of drugs into various medicinal dosage forms and also supports the knowledge 

necessary to understand the interaction of drug molecules at the cellular receptor level in the body. 

Finally, there are two streams associated with the delivery of professional services: inter-professional 

and pharmacy practice. Inter-professional practice is an institutional initiative of the Australian 

university to promote teamwork and communication between health practitioners working in the 

health sector. All students enrolled in the institution’s health science courses complete these inter-

professional practice units in the first year. 

 

The pharmacy practice curriculum delivers learning outcomes that are designed to provide students 

with the knowledge, skills and attitudes necessary to delivery pharmacy specific services in Australia. 

Pharmacy services are continually evolving and include dispensing prescription medication, 

performing medication reviews, educating and advising people on prescription and non-prescription 

medication use (i.e. over the counter medications), working in health care teams to care for those 

suffering chronic disease states such as diabetes, cardiovascular disease or who are in drug treatment 

programs. Pharmacy practice examines the regulatory and ethical frameworks that govern these 

services. Therefore, this stream introduces the complex framework and facilitates the development of 

student skills necessary to perform and make decisions associated with the provision of these services. 

While much of pharmacy practice is delivered in workshop tutorial situations, pedagogical activities 
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of this stream also include simulation and real life clinical placement activities. A curriculum map of 

the course is presented in Table 3.1. 
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Table 3.1 

Bachelor of Pharmacy curriculum map 

 
Curriculum Streams 

 
Pharmaceutics Chemistry Therapeutics 

Inter-

Professional 

Pharmacy 

Practice 

Year 1 
 

Semester 

1 
Pharmaceutics 1 

Introduction to 

Pharmaceutical 

Chemistry 

Human Biology 
Foundations of 

Health Practice 
 

Semester 

2 
 

Pharmaceutical 

Chemistry 1 

Pharmaceutical 

Biology 

Health 

Behaviour 
 

Evidence in  

Health Practice 

Year 2 
 

Semester 

1 
Pharmaceutics 2 

Pharmaceutical 

Chemistry 2 

Immunology & 

Microbiology 
 

Over the 

Counter 

Medicines Pharmacology 1 

Semester 

2 
Pharmaceutics 3 

Pharmaceutical 

Chemistry 3 

Pharmacology 2 

  
Biochemistry 

Year 3 
 

Semester 

1 
Pharmaceutics 4 

Pharmaceutical 

Chemistry 4 

Pharmacology 3 

 

Introduction 

to Pharmacy 

Practice 
Pharmacotherapy 1 

Semester 

2 
Pharmaceutics 5  

Pharmacotherapy 2 

 

Fundamentals 

of Pharmacy 

Practice 
Pharmacotherapy 3 

Year 4 
 

Semester 

1 
  Pharmacotherapy 4  

Contemporary 

Pharmacy 

Practice 

Clinical 

Placement 1 

Semester 

2 
  Pharmacotherapy 5  

Advanced 

Pharmacy 

Practice 

Clinical 

Placement 2 
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3.5.2 Pharmacy Internship Program 

After graduation from the Bachelor of Pharmacy program graduates have the option of commencing 

their pharmacy internship in order to become registered as a pharmacist in Australia. All health 

practitioners in Australia have to be registered with the AHPRA and their registration regulated via 

their various boards such as the Pharmacy Board of Australia, Nursing Board of Australia, Medical 

Board of Australia and Physiotherapy Board of Australia (Australian Health Practitioner Regulation 

Agency, 2015). Unlike other health practitioners such as nursing or physiotherapy, a graduate from a 

pharmacy program cannot register upon graduation; instead they have to undertake a number of steps 

in order to qualify for registration (Pharmacy Board of Australia, 2015b). These steps are outlined in 

the Pharmacy Board of Australia’s ‘Registration Standard: Supervised Practice Arrangements’. These 

steps are known as the ‘internship program’ and graduates who enter this process are known as 

‘pharmacy interns’ (Pharmacy Board of Australia, 2015b). The registration standard requires 

pharmacy interns to complete 1, 824 hours of supervised practice under the direct supervision of a 

registered pharmacist that has met the requirements to supervise a pharmacy intern (Pharmacy Board 

of Australia, 2015b). 

 

Pharmacy interns must also enrol in and complete an intern training program that has been approved 

by the Pharmacy Board of Australia (Pharmacy Board of Australia, 2015b). As well as having to 

complete the number of supervised hours and assessment process of the intern training program, 

pharmacy interns are also required to sit the Pharmacy Board of Australia’s oral examination as they 

near the end of their supervised practice hours (Pharmacy Board of Australia, 2015a). If their 

performance, in terms of knowledge, skills and attitudes demonstrated in the examination, is deemed 

competent by the panel of examiners the pharmacy intern can apply to AHPRA for a pharmacist 

general licence registration. This process takes approximately one year to complete. Figure 3.1 shows 

the pathway to becoming a pharmacist in Australia. Throughout the process of becoming a pharmacist 

in Australia, individuals are known as pharmacy students (while still studying their initial 
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qualification), pharmacy interns (after graduation and during their internship year) and finally 

pharmacists when they have successfully gained general registration with AHPRA. 

 

Figure 3.1 Pathway to registration as a pharmacist in Australia . 

 

3.5.3 Pharmacy Students 2012 and Pharmacy Interns 2014 

The unit that appears in the pharmacy curriculum (see Table 3.1) that is important to this research is 

the third year, second semester unit called Fundamentals of Pharmacy Practice, which has been 

highlighted in the table by a thick border. In this research, pharmacy students enrolled in 

Fundamentals of Pharmacy Practice in 2012 were one group of participants, called ‘Pharmacy 

Students 2012’. This unit was selected as the researcher coordinated the unit, managing the syllabus 

and teaching activities since 2006, and designed the argumentation teaching strategy to be delivered in 

the unit’s workshop program. The unit was delivered via a series of eigh t three-hour workshops in 

which students watched recorded lectures and read learning resources prior to attending and then 

engaged in active learning activities during the workshops. The students were divided into five 

workshop groups. The maximum number of students in each group was 22. Each teaching week, three 

groups attended their workshop on Tuesdays and the remaining groups attended on Thursdays. The 

argumentation teaching strategy was delivered in Workshop 3, with Workshops 1 and 2 containing the 

necessary legal and ethical knowledge and concepts to draw on for constructing arguments. Table 3.2 

outlines the workshop schedule for Fundamentals of Pharmacy Practice. 

Successfully 
complete 
accredited 

pharmacy course 
eg., Bachelor of 

Pharmacy

Commence 
internship & enrol 
in approved intern 
training program

Complete 1, 824 
hours of 

supervised 
practice

Complete intern 
training program

Pass Pharmacy 
Board of 

Australia oral 
examination

Apply for general 
registration as a 
pharmacist  with 

AHPRA
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Table 3.2 

Fundamentals of pharmacy practice workshop schedule and outline 

Semester 

Teaching 

Week 

Workshop Outline 

3 1 Governance of the Pharmacy Profession in Australia and Laws 

Relating to the Supply of Medicines  

4 2 Health Ethics and Codes of Practice 

6 3 Decision Making in Practice (Argumentation Teaching Strategy) 

7 4 Social Pharmacy and Practice Issues 

8 5 Regulation of Therapeutic Goods in Australia  

10 6 Pharmaceutical Use in the Veterinary and Agricultural Industries 

11 7 Pharmaceutical Care Process I 

12 8 Pharmaceutical Care Process 2 

Note: 

Workshop 2 commenced the week starting 19 March 2012 

Workshop 3 commenced the week starting 2 April 2012 

 

Data were collected from participants of this research via completion of questionnaires and various 

types of interviews, which will be described in detail in the next section. All third-year pharmacy 

students enrolled in Fundamentals of Pharmacy Practice in 2012 (n = 105) were invited to participate 

in this research and be involved in focus group interviews. Because the argumentation teaching 

strategy and questionnaire was used as a teaching activity, all students completed the questionnaire 

but copies of completed questionnaires were only collected from those that agreed to participate. Data 

collected from these participants provided insights into the impact of the teaching strategy and 

effective strategies for integrating the teaching and assessing of argumentation. In total, 96 pharmacy 

students agreed to have their responses to the questionnaire collected as data for the study and 15 

agreed to participate in focus group interviews. 

 



59 
 

This same cohort of individuals was approached again in 2014, after they had graduated from the 

course and were undertaking their pharmacy internship program (n=80). This group was called 

‘Pharmacy Interns 2014’. The follow-up of these individuals two years later provided insights into the 

durability, over time, of the argumentation skills they were exposed to in Fundamentals of Pharmacy 

Practice. They were invited to participate in the research to complete the questionnaire and participate 

in an interview process. Many of the individuals from the original student cohort that participated in 

the 2012 data collection had left Western Australia and had either travelled interstate to complete their 

internship or were international students who had returned to their home countries after graduation. 

Therefore, the overall sample size had decreased. In total, 54 of these pharmacy interns agreed to 

participate and complete the questionnaire and eight agreed to participate in interviews. 

 

3.5.4 Pharmacy Interns 2012 

The second cohort of participants were pharmacy interns in 2012, called ‘Pharmacy Interns 2012’. In 

2012, for comparison purposes, pharmacy interns and former graduates from the Bachelor of 

Pharmacy program were invited to participate in the research (n = 128) and complete the 

questionnaire and participate in the interviews. These participants were enrolled in Fundamentals of 

Pharmacy Practice in 2010 and although they participated in the same series of workshops, they did 

not receive any specific teaching in argumentation.  In total, 61 pharmacy interns in 2012 agreed to 

participate and completed the questionnaire and seven agreed to participate in interviews. 

 

Table 3.3 presents the details of the various participants, the timeline of data collection, the type of 

data collected and the response rates. 
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Table 3.3 

Participant sample, response rates and data collection methods 

Year Sample Summary Data Type Participant 

Response 

Rate 

2012 Pharmacy Interns 2012 – No 

argumentation training in 

undergraduate course 

Questionnaire 47.66% (61/128) 

Interview 5.45% (7/128) 

Pharmacy Students 2012 – 

Engaged in argumentation 

teaching strategy in 

Fundamentals of Pharmacy 

Practice unit 

Questionnaire 91.43% (96/105) 

Focus Group 

Interview 

14.29% (15/105) 

2014 Pharmacy Interns 2014 – 

Follow-up of pharmacy students 

from 2012 

Questionnaire 67.5% (54/80) 

Interview 10% (8/80) 

 

3.6 Data Collection and Analysis  

This study utilised data collected from three main sources: questionnaire, interviews, and a teaching 

journal and associated documents. Table 3.4 describes the alignment of the research questions to the 

data collection methods, providing an overview of the timeline of the research. 
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Table 3.4 

Alignment of research question with data collection methods 

Research Question Participants Data Collection Method Focus of Data Analysis Year 

1. What is the level of argumentation skills, 

critical thinking and understanding of 

professional practice issues currently seen in 

intern pharmacists? 
Pharmacy Interns 

2012 

Questionnaire 

Participant arguments 

2012 

 

Participant reflections 

One-on-One/Email 

Interviews 
Participant perceptions and insights 

2. What is the impact of teaching 

argumentation skills to third-year 

undergraduate pharmacy students on their 

argumentation skills, critical thinking and 

understanding of professional practice 

issues? 

Pharmacy 

Students 2012 

Questionnaire 

Participant arguments 

2012 

 

Focus Group Interviews 
Participants’ shared perceptions and 

Insights 

3. What is the durability of argumentation 

skills, critical thinking and understanding of 

professional practice issues from 

undergraduate studies to professional 

practice? 

Pharmacy Interns 

2014  

Questionnaire 
Participant arguments 

2014 

 

Email Interviews Participant perceptions and insights 

Note: 

Pharmacy Interns 2014 are the same cohort of individuals targeted in the Pharmacy Student 2012 sample  



62 
 

3.6.1 Arguments in Professional Practice (AIPP) Questionnaire 

In order to answer Research Questions 1, 2 and 3, an open-ended questionnaire titled ‘Arguments 

in Professional Practice’ (AIPP) was developed and field-tested. A copy of the questionnaire can 

be found in Appendix A. 

 

The questionnaire contained one scenario that described the actions of a pharmacist presented 

with a situation. The scenario and corresponding questions were representative of what is known 

as an ‘ill-structured problem’. Cognitive scientist James Voss (2005) described the following 

features of ill-structured problems and how they engage individuals in argumentation (Voss, 

2005): 

• The objective of ill-structured problems is vaguely stated. 

• The constraints of the problem are normally not included in the problem statement and 

require individuals to retrieve and evaluate constraints during the solving process. 

• The problems may be approached in different ways according to an individual’s knowledge, 

beliefs and attitudes. 

• Solutions are typically not right or wrong, or valid or invalid, but instead solutions are 

regarded in terms of the level of plausibility or acceptability. 

• Solutions are usually justified by an argument to indicate why the solution will work. 

• The solutions generated are often not final, but the solver may generate a plan that is yet to be 

tested. 

 

A scenario and corresponding questions that were representative of an ill-structured problem were 

considered appropriate for this research as this presented a trigger that would encourage 

individuals to engage in argumentation. The scenario presented the participants with a situation 
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that was layered with pharmacy-orientated clinical, ethical and legal concerns, all of which are 

common in everyday pharmacy practice. As scenarios containing ill-structured problems are 

open-ended and connect issues to real life, they can interest and motivate students (Jiménez-

Aleixandre, 2002; Zohar & Nemet, 2002). 

 

3.6.1.1 Development of AIPP Questionnaire 

The AIPP questionnaire was developed via a multi-stage process to ensure the validity of the 

questionnaire in terms of it being representative of contemporary pharmacy practice. The process 

used was an adaptation of the process of instrument creation which included a planning, 

consultation and evaluation stage (Benson & Clark, 1982). The AIPP questionnaire construction 

included the following stages. 

1. A planning and construction stage that included a literature review of documents used to 

capture argumentation skills. 

2. A consultation stage with experts in pharmacy professional practice in Western Australia. 

3. An evaluation stage where the questionnaire was piloted on the experts involved in the 

consultation stage. Piloting revealed that the questionnaire took approximately 20 minutes to 

complete and contained no clarity issues or errors. 

4. Responses to the questionnaire from experts were used to create a ‘Gold Standard’ response 

to the questionnaire. 

 

The AIPP questionnaire and Gold Standard response were then reviewed and endorsed by the 

Western Australian Pharmacy Law and Ethics Special Interest Group (WAPLESIG), a group of 

experts that represent pharmacy education providers, the Pharmaceutical Society of Australia 

(Western Australian branch), Health Department of Western Australia, the Pharmacy Guild of 

Australia (Western Australian branch) and the Australian Health Practitioner Regulation Agency. 

This Gold Standard response endorsed by WAPLESIG is presented below.  
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Brett has received a call late on a Saturday night from a person identifying themselves as a medical 

practitioner (prescriber) who has explained they are treating a Perth hotel guest who has apparently slipped 

and fallen in the shower and needs pain relief. A legitimate looking prescription was delivered by a taxi 

driver and Brett has dispensed the supply order of 5 x Morphine 30mg/ml ampoules. Even though Brett did 

not recognise the prescriber’s handwriting, he has dispensed the full supply as he has received a phone call 

from a person identifying themselves as the prescriber. 
 

 

Brett has not received enough information to confirm the legitimacy of this request. Schedule Eight drugs 

such as morphine are subject to abuse and misuse and are at an increased risk of fraudulent requests.  
 

The request is suspect for three main reasons. 

1. A person identifying themselves on the phone as a prescriber could be fraudulent and they may not  

be a prescriber at all. 

2. Injectable opioid pain relief is normally part of a Medical Practitioner’s emergency Prescriber’s Bag  

standard supply. Therefore, the practitioner treating a patient should have such medications or 

similar medications in their possession already. 

3. A person in serious pain from a fall should be taken to hospital for observation and further  

examination with access to diagnostic tools, such as X-rays. 
 

 

If this request was received, further clarification of the prescriber’s identity would be required and the  

prescriber should have been encouraged to seek patient treatment at the closely located Royal Perth Hospital 

and pain relief and transport via St John’s Ambulance service. 
 

In the case of further clarification of the prescriber, the prescriber could provide details of the locum service 

they are employed by which could be contacted to verify the prescriber’s deta ils and presence at the hotel. 

Alternatively, if this was not possible, the hotel could be contacted to verify the accident and c alling of the 

treating doctor. 
 

 

Only if the prescriber’s identity was confirmed and valid reasoning provided for the patient not being 

referred to hospital should the prescription order be dispensed. In this case taxi drivers can be used as courier 

services; however, the identification and taxi details of the driver should be collected, and the taxi driver 

signed a delivery request form. The prescriber should also be requested to confirm the delivery of the 

medication. 
 

If confirmation of the legitimacy of this request could not be obtained, the prescription should not be 

dispensed on both legal and ethical grounds. 
 

 

Legally, the Medicines and Poisons laws of Western Australia require pharmacists to verify the prescribing 

of Schedule Eight drugs either by being familiar with the prescriber and their signature or by contacting the 

prescriber independently and verbally verifying the prescription details with the prescriber. If a  professional 

pharmacist feels unsure about the legitimacy of the request, the verification requirements of these legal 

requirements have not been fulfilled. 
 

Without confirmation of the legitimacy of this request it would also be unethical when examining the case 

under the ethical principles of non-maleficence and beneficence as the risk of harm of supplying the 

morphine is greater than any potential benefit. If the case is legitimate and the supply refused, then the 

patient can be taken by ambulance to Royal Perth Hospital where they will have access to better clinical care 

and diagnostic tools than if they are treated bedside in a hotel room. If the morphine is supplied and the case 

is indeed suspect, the morphine could be used for illicit purposes which would breach the Code of Ethics to 

supply a drug for addictive or abusive purposes. 
 

 

Therefore, Brett should not have supplied the morphine ampoules in this scenario unless additional 

information was provided to verify the legitimacy of the request and sound clinical justifications provided as 

to why the patient should not be taken to hospital. 
 

 

Figure 3.2 Gold Standard response endorsed by WAPLESIG.  
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3.6.1.2 Authentic Scenario 

The consultation process involved pharmacists actively engaged in professional practice, expert 

educators in pharmacy practice and those holding positions in professional bodies such as the 

Pharmaceutical Society of Australia and the Pharmacy Board of Australia. All were approached and 

asked to recall or describe a pharmacy practice dilemma that they or another had faced in real life. 

After compiling the responses, requests for supply of Schedule Eight drugs were identified as being at 

the heart of many practice dilemmas. 

 

The Medicines and Poisons Act 2014, and its subsidiary legislation, the Medicines and Poisons 

Regulations of Western Australia 2016, provides the legal framework for drug supply and sale in 

Western Australia. Commonly referred to as the Medicines and Poisons Act and Regulations, this 

legislation identifies nine Poison Schedules. Every substance, even though it might be a medicine, 

acid or pesticide, is legally considered to be a poison and the Poison Schedules dictates the level of 

restriction and regulation placed on the each poison (Government of Western Australia, 2014). 

Schedules Two, Three, Four and Eight are relevant to drugs used in the treatment of medical 

conditions, with the other schedules identifying poisons and chemicals such as those used in cleaning 

products, pesticides or hazardous chemicals and illicit substances. Schedules Two and Three are 

medications a person can buy over the counter in pharmacies. Schedules Four and Eight can only be 

purchased by an individual with a prescription from an authorised Australian health practitioner, 

registered with AHPRA, who has prescribing rights such as a medical or nurse practitioner.  Schedule 

Eight medications are known as drugs of addiction because of their addictive potential but it is 

necessary for them to be available for people on prescription for strong pain relief or other conditions 

such as narcolepsy or attention deficit disorder (Department of Health, 2018). Schedule Eight drugs 

include medications containing opioid drugs such as morphine and methadone or amphetamine type 

drugs such as dexamphetamine (Department of Health, 2018). Due to the addictive nature of Schedule 

Eight drugs they are frequently targeted by individuals who attempt to access them unlawfully by 

using various strategies such as presenting forged prescriptions or impersonating medical practitioners 
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(Department of Health, 2018). They are also drugs, commonly targeted in pharmacy armed hold-ups 

and break-ins because of their high illegal street value and purity. Because of this the Medicines and 

Poisons Act and Regulations of Western Australia have additional requirements for Schedule Eight 

drug prescribing, dispensing and storage (Department of Health, 2018; Government of Western 

Australia, 2014, 2016). These extra restrictions require pharmacists to take extra precautionary steps 

to ensure the validity of the supply requests for Schedule Eight drugs (Department of Health, 2018; 

Government of Western Australia, 2014, 2016), but they can also create ethically challenging 

situations as the regulations can hamper supply of medication to a person who genuinely needs it.  

 

The following section presents the AIPP scenario: 

 

It is 8pm on a Saturday evening at a  community pharmacy located in Perth. A telephone call 

is answered by Brett, the Pharmacist on duty. The caller informs Brett that he is a doctor and 

is currently treating a guest of a Perth hotel who has slipped and fallen in the shower. The 

caller informs Brett that the guest requires urgent pain relief and to assist in his treatment of 

the guest a taxi is on its way to Brett’s pharmacy to collect a prescription for a box of five 

Morphine 30mg/mL injections. 

 

When the taxi arrives the driver hands Brett the prescription. Brett has never received a 

prescription from this doctor previously but since they had contacted him earlier and the 

prescription appears legitimate, he decides to dispense the box of five Morphine 30mg/mL 

injections. 

 

The taxi driver pays for the medication supply and then leaves. 
 

 

After reading the scenario participants were presented with the following scaffolded questions aimed 

at inspiring the participant to engage in argumentation and generate an argument. 
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Answer the following questions. 

 

If you were Brett, would have you have supplied the box of five Morphine 30mg/mL 

injections to the taxi driver? 

(Circle your response below) 

Yes  /  No  /  Unsure 

 

How would you convince a colleague of your position? 

 

What underlying principles helped you make this decision? 

 

The scenario is layered with clinical, ethical and legal concerns and has no correct response. This 

scenario is not uncommon and there are provisions in the law for authorised prescribers to make 

telephone requests for supplies of medications including Schedule Eight drugs such as morphine 

(Department of Health, 2018; Government of Western Australia, 2014). It is also not uncommon for 

taxi drivers to be used as courier services for such requests. Legally, the concerns in this scenario arise 

around the need for the pharmacist to take steps to ensure they are satisfied that the request is 

legitimate and the person on the end of the telephone line is indeed an authorised prescriber. There is 

a requirement in the law that any prescription for a Schedule Eight medication that is received by a 

pharmacist, written by a prescriber who is not familiar to the pharmacist, to verify the prescription as 

authentic by contacting the prescriber by telephone (normally via the prescriber’s surgery) and 

therefore confirm that the prescriber did actually write the prescription and the prescription is not a 

forgery (Department of Health, 2018; Government of Western Australia, 2016). Regularly, people 

who have attempted to present forged prescriptions have identified this necessary step of verifying the 

authenticity of the prescription and will attempt to trick the pharmacist into a false belief that the 

prescription is authentic by contacting the pharmacist in advance by telephone and pretending to be 

the prescriber. Therefore, this scenario presents the legal dilemma of whether or not the authenticity 

of the supply has been established or not. 
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The scenario presents clinical implications and ethical complexities as well. Clinical considerations 

concern the urgency of treatment and need for pain relief, the dose of morphine requested and the 

description of the cause and symptoms of the injury. Out of these clinical concerns, ethical issues 

arise with the need to make the decision to the overall benefit of the patient or to safeguard the 

community from illegally supplying a drug of addiction. 

 

3.6.1.3 Administration of AIPP Questionnaire to Pharmacy Students 2012 

Collection of data from the administration of the AIPP questionnaire to third-year Pharmacy Students 

2012 (n =105) helped answer Research Question 2. Figure 3.3 presents the timeline for the 

administration of the AIPP questionnaire to this participant group. 
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Figure 3.3 Timeline for the administration of the AIPP questionnaire to Pharmacy Students 2012 . 

 

The AIPP questionnaire was administered to these students in a pre- and post-test quasi-experimental 

design scenario one week before (in Workshop 2) and then immediately after engaging in the 

argumentation teaching strategy in Workshop 3. Following the post-test administration of the AIPP 

questionnaire, participants were handed back their responses to the questionnaire they completed in 

Workshop 2 and encouraged to engage in a reflection activity after examining and comparing their 

pre- and post-test responses. Student reflections were guided by the following questions. 

1. Did your overall decision regarding the scenario change? 

2. Do you think your response improved?  If so, how did it improve and why do you think it 

improved? 

3. Did you find this activity helpful? If so, how did it help you? 
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constructing arguments
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Administration of AIPP 
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conclusion of the 
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Questionnaire at the 

conclusion of 
argumentation teaching 
strategy activities (Post-

Test administration of 
questionnaire)

Workshop 3

Students returned Pre-
Test administered AIPP 
questionniare and asked 

to compare with their 
Post-Test responses and 
to address the reflection 

questions
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3.6.1.4 Argumentation Teaching Strategy 

The argumentation teaching strategy was delivered in Workshop 3 (Decision Making in Practice), 

with Workshops 1 (Governance of the Pharmacy Profession in Australia and Laws Relating to the 

Supply of Medicines) and 2 (Health Ethics and Codes of Practice) delivering the necessary legal and 

ethical knowledge and concepts to draw on for constructing arguments. Students also drew on their 

clinical knowledge they had learnt in the therapeutics stream of the pharmacy program. 

 

The argumentation teaching strategy introduced students to the concept of the process of 

argumentation and the argument product that resulted from engaging in the argumentation process, 

and how this aligned to the requirements detailed by the pharmacy profession in competency 

standards. Toulmin’s argumentation pattern (TAP) (Figure 3.4) and the terminology associated with 

arguments (claim, data, warrants, backings, qualifiers and rebuttals) were described and discussed.  

 

 

 

Figure 3.4 Representation of Toulmin’s argumentation pattern . Source: Toulmin, 1958. 
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Because students where engaging in monological argument, where rebuttals are typically not a 

feature, the following scaffold in terms of claim, data, warrants and backings was introduced and an 

example scenario was presented. The scaffold was then used to demonstrate the argumentation 

process and construction of an argument. 

1. What is your claim, conclusion, decision and position? 

2. What evidence is available from the scenario that has helped your make your decision? (data) 

3. Why is this evidence important and how does it support your decision? (warrants) 

4. What are the official definitions, guidelines or laws from the profession that support your 

decision? (backings) 

 

Example Scenario 1 (see below) stepped outside of pharmacy and examined a scenario involving a 

driver who had been pulled over for a roadside alcohol breath test by police. The students were put in 

the position of having to examine the text to determine whether they considered the person in the 

scenario had been driving under the influence of alcohol. This scenario was chosen as the laws 

surrounding blood alcohol concentration are simple and well-known (blood alcohol concentration in 

Australia must be below 0.05%) and the clinical symptoms of alcohol intoxication and ways of 

measuring it were familiar to the students because it is studied in the therapeutics stream of the 

course. Working through this scenario to respond to the trigger questions was conducted as a whole 

class exercise. This scenario had a clear case for the affirmative with compelling evidence for finding 

that the driver was driving under the influence of alcohol. This example allowed a discussion on the 

identification of the relevant data or evidence from the case, the warrants or logic that linked this 

particular data/evidence to the claim and the importance of backings or evidence outside the case that 

also supported the claim. 
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Example Scenario 1 

 

John was driving a car that was pulled over by the police in a random breath test on 

Great Eastern Highway, Midland, at 1.35am Saturday on 21 July 2012. Police Officer 

Jackson instructed John to provide a breath sample into a police issue breathalyser 

device. After the sample was taken a reading of 0.095 was produced by the machine. 

Because of the reading, Officer Jackson instructed John to turn the car ignition off, 

and step out of the car and follow him to a police bus (i.e., the booze bus) that was 

parked at the side of the road. When John got out of the car, Officer Jackson noted 

that John appeared drunk as he was uncoordinated, disorientated and his speech was 

slurred. The officer also noted that he smelt strongly of alcohol. When in the bus, 

John was asked how much he had had to drink that night. John admitted to police to 

drinking wine that night but could not remember how many glasses he had had. A 

second breath test was taken after waiting 30 minutes and the result was 0.093. 

 

Was John driving under the influence of alcohol? 

Yes  /  No  /  Unsure 

 

How would you convince a colleague of your position? 

 

What underlying principles helped you make this decision? 
 

 

Students were then presented with two pharmacy practice scenarios (Example Scenarios 2 and 3). 

Both examples were layered with clinical, legal and ethical complexities which resulted in the case 

being less clear for either standpoint as the complexities added in the ‘shades of grey’ that are seen in 

real life professional practice. 

 

In Example Scenario 2, the students were asked to respond to the trigger question and construct an 

argument. Students were encouraged to discuss their thoughts with each other and to ask questions. 

After completion of the task students were asked to identify their stance regarding the scenario and to 

move to certain locations in the room (yes, no or unsure) to unite those individuals that had taken the 

same standpoint. The three groups then provided examples of their arguments and a group discussion 

took place as the groups debated and challenged each other. 
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Example Scenario 2 

 

Melissa is the pharmacist on duty at a  busy community pharmacy in metropolitan Perth 

when a 68-year-old gentleman, Tony, enters the pharmacy and asks to speak to the 

pharmacist. Melissa acknowledges Tony and identifies herself as the pharmacist on 

duty. Tony explains to Melissa that he was hoping she could supply him with a 

Symbicort® Turbuhaler 200/6 (budesonide and eformoterol fumarate dehydrate powder 

for inhalation) without a prescription. Tony explains that he is from New Zealand and is 

in Perth on a half-day stopover before travelling to Singapore. He thinks he must have 

left his inhaler on the aeroplane after the flight to Perth. Tony explains that he is an 

asthmatic and takes Symbicort® twice a day to prevent his asthma symptoms. 

Melissa explains that unfortunately she cannot supply the Symbicort® because it is a  

Schedule Four medication that can only be supplied with  a valid prescription. Melissa 

suggests that Tony has two options: try to get an appointment with a doctor and get a 

prescription, or purchase a Ventolin® Inhaler (salbutamol) to relieve his asthma if it 

worsens. Tony explains that he already has a Ventolin ® (Salbutamol) Inhaler and 

leaves the pharmacy. 

 

Note: 

Symbicort® Turbuhaler 200/6 is a Schedule Four product . 

Ventolin® Inhaler is a  Schedule Three product. 

 

If you were Melissa, would you have supplied the Symbicort®? 

Yes  /  No  /  Unsure 

 

How would you convince a colleague of your position? 

 

What underlying principles helped you make this decision? 
 

 

After this activity was completed the students were presented with Example Scenario 3 and a sample 

argument in response to a trigger question associated with the scenario. In groups of four, students 

were then asked to discuss their thoughts on the quality and appropriateness of the argument with the 

scenario and sample argument being discussed as a whole class. The argument presented was highly  

contentious as it disregards the potential danger of such high dosing of the medication at the centre of 

the scenario and steps outside the clinical role of the pharmacist in the health care team. This led to 

debate amongst the students leading to rebuttals against the argument being generated and counter-

arguments being presented from various stand points. 
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Example Scenario 3 

 

Joanne has just commenced work at a  new pharmacy. On her first day of work she notices 

a gentleman come into the pharmacy.  He is served by one of the pharmacy assistants. The 

assistant appears to sell the gentleman three boxes of Mersyndol® 20 Tablets. The 

assistant and other work colleagues appear to know the gentleman well. They greet him by 

name and happily wave goodbye. Joanne asks the assistant about the gentleman. They 

explain that it was Max, and he is a regular customer and comes in most mornings to buy 

Mersyndol®. The following morning Joanne sees Max again. This time he is served by the 

other pharmacist, Mary, on duty with Joanne.  Again, Joanne sees Max being supplied 

with a number of boxes of Mersyndol®. Joanne asks Mary why she sold Max so much 

Mersyndol®. Mary explains that Max is addicted to Mersyndol®, but Mary is monitoring 

Max and only lets him purchase 12 boxes of Mersyndol® per week. Mary says that if the 

pharmacy doesn’t supply Max, he is just going to go somewhere else and could buy more. 

This, in Mary’s opinion, is an example of harm minimisation and the best way to handle 

Max’s addiction. 

 

The next day, Joanne serves Max and sells him his request of two boxes of Mersyndol®. 

 

Note: 

Mersyndol® contains 20 tablets containing 450 mg paracetamol, 9.75 mg codeine 

phosphate, 5 mg doxylamine Succinate and is Schedule 3. 

 

If you were Joanne, would you have sold Max his request of Mersyndol® tablets? 

Yes  /  No  /  Unsure 

How would you convince a colleague of your position? 

What underlying principles helped you make this decision? 
 

 

Example Scenario 3: Sample Argument for Evaluation 

 

Yes, I would supply Max with the Mersydnol® as I would not want to contradict my colleagues as that 

would be unprofessional. Mary obviously knows more about Max’s situation than Joanne. If Max does 

not get the Mersyndol® from this pharmacy he will just go to another pharmacy and get the supply, so 

not supplying Max will not stop him from getting Mersyndol if he really wants it. If Max is addicted and 

he stops taking Mersyndol® he might experience withdrawals and that would put his life at risk. 

Therefore, I would do what Joanne did and go along with the pharmacy and monitor his usage.  
 

 

Whilst engaging the student in argumentation and debate, the argumentation teaching strategy also 

demonstrated the complexity of legal, ethical and clinical frameworks which guide pharmacist 

practice and decisions, providing both backings as well as qualifiers and reservations in student 

arguments. This demonstrated how the knowledge from previous workshops and learning resources 

applied in practice situations. 
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3.6.1.5 Administration of AIPP Questionnaire to Pharmacy Interns 2012 and 2014 

Collection of data from the administration of the AIPP questionnaire to Pharmacy Interns 2012 (n = 

128) helped answer Research Question 1, while data from the Pharmacy Interns 2014 (n = 80) helped 

answer Research Question 3. 

 

In 2012 and 2014 the Intern Training Provider in Western Australia set aside 30 minutes of time in 

their quarterly training workshop for interns on the 5 September 2012 and 19 August 2014, 

respectively. On these days the program coordinator of the training program issued participant 

information sheets, consent forms and AIPP questionnaires to the pharmacy interns and then collected 

the consent forms and completed questionnaires at the end of the timeslot. 

 

3.6.1.6 Analysis of AIPP Questionnaire 

Participant arguments generated in response to the AIPP questionnaire were analysed for the 

following. 

1. Argument structure and complexity 

2. Argument informal reasoning type 

3. Argument content and justifications 

4. Soundness of argument 

Statistical analysis was conducted using descriptive statistics and non-parametric statistical tests. This 

was because the data sets primarily contained nominal and ordinal type variables and therefore the 

data would not fit a normal distribution. The impact of the argumentation teaching strategy was 

analysed using the Wilcoxon Signed Rank test. This non-parametric test is used to compare related 

samples and was used to compare pre-post-delayed-post responses to the AIPP questionnaire.  Pre-

post-test analysis compared the responses of the 96 Pharmacy Students 2012 sample.  The Pharmacy 
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Interns 2014 consisted of 54 participants who had completed the AIPP questionnaire in 2012 and 

2014. Therefore, the Wilcoxon Signed Ranked test was appropriate as the post-delayed-test analysis 

compared the same cohort of participants. 

 

The Mann-Whitney U test is a non-parametric test and was used to compare the performance in the 

AIPP questionnaire of the separate pharmacy intern groups. Finally, effect size was calculated using 

“z” scores generated by SPSS as proposed by Cohen (1988).  Effect size is used to describe the 

magnitude of statistical significance (Cohen, 1988).  Cohen’s d is a popular effect size measure 

(Lenhard & Lenhard, 2016).  To do this an online calculator was used, sourced via 

https://www.psychometrica.de/effect_size.html (see online calculator #11). 

 

3.6.1.7 Argument Structure and Complexity 

In 1958 philosopher Stephen Toulmin published his book, ‘The Uses of Arguments’. In this book, 

Toulmin suggests that arguments are made up of certain statements that serve a specific function. 

These statements can be classified as claims, data, warrants, qualifiers, backings and rebuttals (as 

shown in Figure 3.4) (Sampson & Clark, 2008; Toulmin, 1958). Researchers have employed this 

framework to examine arguments for structural complexity by identifying the presence or absence of 

these components. Statements that contain assertions, conclusions or standpoints are considered 

claims. Data is evidence that is presented as the basis of the claim, while warrants are the comments 

that justify why the data is relevant to the specific claim. Qualifiers indicate the strength of the 

warrant, using words such as ‘mostly’ or ‘always’. Backings are statements that strengthen the 

acceptability of the warrants, further securing the link between the data and the claim. Backings 

establish the general conditions for a situation and can relate to definitions, laws or principles. 

Rebuttals are features of dialogical arguments and present circumstances where the claims or warrants 

must be set aside. 
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Toulmin’s framework, sometimes referred to as Toulmin’s argumentation pattern (TAP), was selected 

for this research for two main reasons. First, Toulmin’s perspective on arguments has greatly 

influenced science education research and use of this framework has been reported widely in the 

literature (Sampson & Clark, 2008). Second, and most importantly, Toulmin’s framework is 

considered a domain general framework as it has been used to investigate arguments from all 

disciplines from science to humanities (Erduran & Jiménez-Aleixandre, 2007; Sampson & Clark, 

2008). This research examines monological arguments that represent responses to pharmacy practice 

situations. These situations are presented as scenarios and are examples of ill-structured problems that 

involve scientific or clinical considerations while also requiring consideration of legal, ethical and 

practical circumstances. Therefore, the arguments generated include clinical, legal or ethical 

justifications. TAP was an appropriate choice considering this diversity as the framework can be 

applied to any argument because of its generality. 

 

In 2010, Venville and Dawson constructed an adapted version of TAP to analyse monological 

arguments where rebuttals were not a necessary feature. This analytic framework consisted of four 

levels (Levels 1–4), with levels being differentiated on the basis of the presence of claims, 

data/warrants, backings or qualifier components of TAP (Venville & Dawson, 2010). This adaptation 

was further modified for this research by the inclusion of another type of argument (argument 

containing claim and backing components only) in description of Level 2 types of arguments after 

coding difficulty was identified, and is described below. Table 3.5 describes the four levels used in 

this research and provides an example of participant arguments that are representative of each of these 

levels. 
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Table 3.5 

Modified version of Venville and Dawson (2010) adapted analytic framework for monological arguments 

Level Description Example 

Level 1 Claim (statement, conclusion, 

proposition only) 

Yes, I would (claim) 

 

I would not have given any morphine (claim) 

Level 2 Claim, data (evidence 

supporting the claim) and/or 

warrant (relationship between 

claim and data) 

 

 

 

 

 

 

OR 

Claim and backing (support 

for warrants including official 

guidelines, definitions or 

laws) 

Yes (claim) as the prescription has been verified 

over the phone (data) 

 

No, I would not have supplied the morphine 

injections to the taxi driver (claim). This is 

because the doctor was unknown to the pharmacist 

(data) and even though the doctor had called the 

pharmacist, there is no way of telling if this was 

really a doctor or someone just pretending to be a 

doctor (warrant) 

 

OR 

No, (claim) I would not supply 

It would breach the Poisons Act to supply 

(backing) 

Level 3 Claim, data/warrant, backing 

(support for warrants 

including official guidelines, 

definitions or laws) or 

qualifiers (conclusions under 

which claims are true) 

Yes (claim) but I would not have supplied 5 

ampoules, I would have only supplied 1 (qualifier) 

because the script has not been verified (warrant) 

 

No, I would not supply the morphine (claim).  If 

the patient needs morphine (data) the patient 

should be assessed in a hospital (backing) 

Level 4 Claim, data/warrant, backings 

and qualifiers 

No, I would not supply the ampoules (claim). 

Morphine is an s8 drug (data) and although a 

person has called claiming to be a doctor (data) it 

could be anyone (warrant).  Therefore, the 

prescription has not been verified (warrant).  If the 

script looks legitimate (qualifier) the Poisons 

Regulation would permit me to dispense 1 

ampoule (backing) and the remaining could be 

dispensed when the surgery could be called to 

confirm the identity of the doctor (warrant). 

 

The coding of the arguments in respect to this framework allowed for the quantification of the 

arguments. This data was then analysed using the Statistical Package for the Social Sciences (SPSS) 

software package (IBM Corp., 2012), which allowed descriptive statistics to be generated and the 

frequency profile of the argumentation level of the data sets to be examined. The frequency profiles of 

the argumentation levels achieved by the various participant groups provided answers to the research 
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questions associated with the participant groups, i.e., pharmacy intern argumentation profiles from 

2012 and 2014; and the impact of the argumentation teaching strategy in the pre-test and post-test 

results of the third-year pharmacy students in 2012. Tracing of the frequency of TAP profiles was first 

described in 2004 by Erduran, Simon and Osborne, who used the profiles to test the effectiveness of 

teaching interventions based on argumentation (Erduran & Jiménez-Aleixandre, 2007; Osborne, 

Erduran & Simon, 2004). 

 

There are several complications and drawbacks to using TAP. A complication that was discovered 

during the data analysis, and also reported in the literature, was the difficulty in classifying and 

distinguishing between data and warrants in participant arguments (Erduran & Jiménez-Aleixandre, 

2007; Sampson & Clark, 2008; Venville & Dawson, 2010). The adaptation of TAP created by 

Venville and Dawson (2010) catered for the difficulty of distinguishing between data and warrants by 

combining the two classifications into one classification—data/warrants. 

 

Other difficulties were also discovered. The arguments generated varied in length from a few 

sentences to multiple paragraphs. The length of argument has been identified in the literature as also 

adding to the difficulty in distinguishing structural components (Erduran & Jiménez-Aleixandre, 

2007; Voss, 2005). The longest arguments generated by participants, in terms of length, were 

composed by the pharmacy students in 2012 after engaging in the argumentation teaching strategy 

(post-test administration of the AIPP questionnaire), with most arguments being in excess of four 

paragraphs. It was this data set that caused the most difficulty in coding and the poorest agreement 

rate (79%), as discussed below. 

 

Further, the nature of the scenarios being ill-structured problems tended to generate arguments 

whereby several of the participants responded to the scenario with only a claim and a backing in their 

response. Therefore, the arguments contain no data or warrants. Voss (2005) also found in his 

research into the application of Toulmin’s argumentation pattern for analysing solutions to ill-
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structured problems that respondents often did not state warrants because the respondent was more 

interested in supporting their claim with a backing than in constructing a response that demonstrated 

deductive purity (Voss, 2005). Therefore, early piloting of the analysis process saw coding issues in 

distinguishing warrants and backings and categorisation of arguments that lacked major components. 

Therefore, several coding rules were created for this research. These included the following. 

• Statements would only be considered backings if the statement referred to a guiding 

framework or principle of pharmacy practice. Therefore, statements were only coded as backings if 

they referred to officially recognised therapeutic guidelines, laws, ethical principles or various codes 

and standards that frame pharmacy practice in Australia. 

• Any argument that contained only a claim and backing were coded Level 2 as the logic of the 

argument is compromised due to the lack of any warrant (Toulmin, 1958). Therefore, Venville and 

Dawson’s adaptation of TAP was further modified to demonstrate this by including arguments with 

only a claim and backing in the Level 2 categorisation. 

 

Each participant’s argument generated in response to the AIPP questionnaire was blind-coded for 

argumentation level independently by two researchers who had both participated in this type of 

coding previously (Emmerton et al., 2014). The researchers examined each argument to identify 

evidence of these structural elements. Once the structural components were identified each argument 

was coded with the corresponding argumentation level described in the framework. After blind coding 

the agreement rate between the researchers was calculated and is presented in the Table 3.6 below. 

Any discrepancy in coding or categorisation was discussed until consensus was reached. 
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Table 3.6 

Coder agreement rate for analysis of argumentation level 

Data Set Coder Agreement Rate – 

Argumentation Level 

Pharmacy Student (pre-test) 

2012 

82% 

Pharmacy Student (post-test) 

2012 

79% 

Pharmacy Intern 2012 80% 

Pharmacy Intern 2014 81% 

 

Coded and categorised data from the AIPP questionnaire for all four data sets were entered into SPSS. 

Discussion of the statistical processing of this data is presented in the results chapter. 

 

3.6.1.8 Argument Informal Reasoning Type 

A drawback of using TAP is that the analysis process does not provide much insight into the quality 

of the argument content or justifications and only identifies the quality of the structure and the 

presence or absence of a claim, data/warrants, backings or qualifiers (Erduran & Jiménez-Aleixandre, 

2007; Sampson & Clark, 2008). Therefore, an argument might score highly for structure but its 

content might be inaccurate or justifications illogical (Erduran & Jiménez-Aleixandre, 2007; Sampson 

& Clark, 2008). Therefore, it is recommended that researchers supplement the use of this framework 

with other measures that provide insight into the appropriateness of the argument (Erduran & 

Jiménez-Aleixandre, 2007; Sampson & Clark, 2008). 

 

The next method used to analyse the arguments, and also employed by Venville and Dawson (2010), 

was the classification of each argument according to the type of informal reasoning used in the 

construction of each argument. This method of assessment and categorisation of the informal 

reasoning used to generate the argument was developed by Sadler and Zeidler (2005). The rationale 

for including this type of analysis and classifying arguments by informal reasoning was based on the 
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premise that humans engage in informal reasoning to solve ill-structured problems (Kuhn, 1991; 

Means & Voss, 1996; Sadler & Zeidler, 2005a). Therefore, it is informal reasoning that health 

professionals use when presented with complex uncertain situations and they are required to make a 

decision (Ebright et al., 2003). During these times health professionals engage in reasoning that 

allows them to gather information, analyse and evaluate the situation and weigh up their choices. To 

do this they must employ their intuitive and emotive reasoning skills, but these must be guided by 

rational thought as they weigh up alternative decisions (Simmons, 2010).  Similar to the 

epistemological beliefs of the biomedical scientific foundations of health science, rationalistic 

reasoning is highly valued and a necessary thinking strategy for the health professional (Simmons, 

2010; Tweeny, 1991). 

 

In this analysis, arguments were inspected and classified as rationalistic, emotive, intuitive or a 

combination of types. At times the argument produced was not able to be classified.  In terms of 

combinations of reasoning types, if a response demonstrated intuitive and emotive reasoning it was 

categorised overall as emotive. However, if the response demonstrated rationalistic reasoning and any 

other type, it was categorised overall as rationalistic. Table 3.7 describes the coding system used and 

provides an example of arguments that demonstrate the different reasoning types used in this research. 
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Table 3.7 

Venville and Dawson (2010) adapted analytic framework for categorisation of 

informal reasoning used in monological arguments 

Category Description Example 

Rationalistic 

(Category 3) 

Logical, uses scientific 

understanding and language, 

weighs up risks and benefits, 

advantages and disadvantages 

I do not think it is appropriate to supply 

the morphine without appropriate 

verification of the prescriber. I am also 

concerned by the dose of morphine 

prescribed in a patient that would most 

likely be an opioid naïve patient. This 

patient requires assessment in a hospital, 

not treatment in a hotel bedroom. 

Emotive 

(Category 2) 

Emotional response towards 

stakeholders, care, empathy, 

sympathy, concern for plight 

of those affected 

Yes, I would supply the patient. The 

patient is in pain and requires pain relief. 

It would be unfair to make the patient 

suffer. 

Intuitive 

(Category 1) 

Gut feeling, immediate 

response, strongly held, often a 

negative response, personal, 

often precedes rational or 

emotive 

No way! This scenario is dodgy. How do 

we know the taxi driver just won’t steal 

the morphine? 

Not able to 

classify 

(Category 0) 

Not able to classify I would not supply. 

 

 

Each participant’s argument generated in response to the AIPP questionnaire was blind coded for type 

of informal reasoning demonstrated independently by two researchers who had both participated in 

this type of coding previously (Charrois & Appleton, 2013; Emmerton et al., 2014). Once the 

structural components were identified each argument was coded with the corresponding 

argumentation level, then the informal reasoning category was assigned. After blind coding the 

agreement rate between the researchers was calculated and are presented in the Table 3.8 below. Any 

discrepancy in categorisation was discussed until consensus was reached. 
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Table 3. 8 
Coder agreement rate for analysis of informal reasoning 

Data Set Coder Agreement Rate – 

Informal Reasoning 

Pharmacy Student (pre-test) 

2012 

83% 

Pharmacy Student (post-test) 

2012 

98% 

Pharmacy Intern 2012 98% 

Pharmacy Intern 2014 100% 

 

3.6.1.9 Argument Content and Justifications 

Analysis of the argument structure and informal reasoning type does not provide insights into the type 

or number of justifications provided, or whether they are valid or the argument is sound. This study 

also aimed to examine the impact of teaching argumentation on pharmacy students’ understanding of 

professional practice issues and therefore examining the justifications and soundness of the argument 

was necessary. Therefore, arguments were investigated for the following: 

1. Position of argument claim (yes, no or unsure) 

2. Types and number of justifications used to support argument claim  

3. Soundness of argument by comparison to Gold Standard argument 

 

The position of the participant arguments could be determined from the AIPP questionnaire 

(participants had circled the options ‘yes’, ‘no’ or ‘unsure’), qualitative analysis conducted on the 

arguments generated by the AIPP and the Gold Standard response generated by experts in pharmacy 

in order to categorise the types of justifications used by the participants and the experts. The 

qualitative data analysis technique used to generate justification categories was the constant 

comparative method of data analysis first described by Glaser and Strauss (1967). This is an inductive 

and comparative process that is described by Merriam (2009, p. 176) as “[A] complex process of 

going back and forth between concrete bits of data and abstract concepts, between inductive and 
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deductive reasoning between description and interpretation”. The process yielded three main 

justification categories: legal, clinical and ethical. These categories were further broken down into 

specific sub-categories. The categories and sub-categories are detailed in Table 3.9. This table also 

identifies the sub-categories included in the Gold Standard response. 

Table 3.9 

Categories of argument justifications 

Categories Sub-category 

Code 

Description Inclusion in 

the Gold 

Standard 

Legal L1 1. Authenticity of prescriber required Yes 

 L2 2. Phone call to pharmacist does not confirm authenticity Yes 

 L3 3. Only patient or patient’s agent can be supplied with 

prescribed item 

 

 L4 4. Valid prescription presented  

 L5 5. Medical practitioners can prescribe morphine  

 L6 6. Taxi drivers are not appropriate agents for patients  

 L7 7. Locum prescriber’s doctor’s bags include morphine 

injections 

Yes 

 

Clinical C1 1. Severe pain or injury should be referred to hospital 

emergency care 

Yes 

 C2 2. Ambulance service can provide pain relief  Yes 

 C3 3. Five ampoules of morphine is excessive for 

emergency treatment 

Yes 

 C4 4. Morphine is addictive and liable to abuse Yes 

 C5 5. Other pain relief options available  

 

Ethical E1 1. Patient would receive better care in hospital than hotel 

room 

Yes 

 E2 2. Patient is in pain and needs pain relief   

 E3 3. Morphine might end up in possession of a drug addict 

and it use may harm the addict or result in the harm of 

others 

Yes 

 E4 4. Not ethical for a pharmacist to supply a drug they 

suspect may be used for addictive purposes 

Yes 
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A random sample of 10 AIPP instrument responses from each of the data sets (Pharmacy Students 

2012, Pharmacy Interns 2014 and Pharmacy Interns 2012) was blind coded using the coding scheme 

by two researchers who were experts in clinical, legal and ethical concepts of pharmacy practice. The 

average agreement rate for the data sets was 92%, which suggested the categories were stable and was 

coding consistent. Consequently, the remaining AIPP questionnaires were analysed by one researcher. 

 

Once all AIPP questionnaire argument responses were coded, the number and types of justifications 

of the data sets as well as alignment of the argument justifications to that of the Gold Standard 

response were examined. This approach was inspired by the work of Cetin (2013) who presented a 

study that investigated the effects of an argumentation intervention on pre-service teachers 

understanding of chemical reaction rate concepts. In Cetin’s study, pre-service teacher responses were 

analysed for argument structure using the same TAP adaptation developed by Venville and Dawson 

(2010). The content of the arguments was also analysed by evaluating the scientific character of the 

arguments against five distinct categories: A1 (scientifically acceptable, fully correct), A2 

(scientifically acceptable, partially correct), B1 (scientifically unacceptable, irrelevant 

answer/explanation), B2 (scientifically unacceptable, incorrect scientific knowledge) and C (answers 

without explanations) (Cetin, 2013). Cetin was able to demonstrate the impact of argumentation 

instruction on the percentage of pre-service teachers that produced fully correct responses to a 

chemistry question involving reaction rate concepts in control (no instruction) and experimental 

(argumentation instruction) groups. The results of this particular analysis in Cetin’s (2013) study 

aligned with the outcome of the student scores on a standardised test for reaction rate concepts as well 

as the TAP analysis, with pre-service teachers that received argumentation instruction outperforming 

the control group in all measures (Cetin, 2014). 

 

This study developed a similar approach that used the Gold Standard response to the AIPP 

questionnaire as well as clinical, legal and ethical concepts and guidelines relevant to pharmacy 
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practice to evaluate the justifications. The main difference was that justifications or reasons opposing 

the claim of the Gold Standard were not necessarily incorrect or wrong, just not necessarily the most 

professionally ‘reasonable’ in the view of the pharmacy experts. Identifying the most professionally 

reasonable decision or assertion is important as it connects with the concept of professional 

negligence and duty of care (Hattingh, Low, & Forrester, 2013). If a health practitioner makes a 

decision or takes action that leads to a civil litigation for negligence, the benchmark that decides 

whether or not their decisions or actions were negligent is called the ‘reasonable man’ test (Hattingh, 

Low, & Forrester, 2013). In a case of negligence, evidence for what is considered reasonable for the 

reasonable man test is provided by experts in the field of practice (Hattingh, Low, & Forrester, 2013). 

These experts provide evidence of professional guidelines and standards relevant to the legal action. 

Therefore, the Gold Standard response to the AIPP questionnaire constructed and endorsed by experts 

in pharmacy practice can be seen as representative of the most reasonable response (Hattingh, Low, & 

Forrester, 2013). This was done to provide an insight into the quality of the reasoning in each 

argument. 

 

3.6.2 Interviews 

This study also utilised a variety of interview techniques to elicit participant perceptions of the 

development of their argumentation and critical thinking skills. While the AIPP questionnaire 

provided evidence of the impact of the teaching strategy on their ability to construct and evaluate 

arguments, the interview revealed pharmacy students’ thoughts and perceptions of the impact of this 

activity. The purpose of including interviews was to identify emergent themes relating to the 

participants’ insights into their development of these skills. The use of interviews assisted in 

answering Research Questions 1, 2 and 3. 

 

An interview in qualitative research is seen as a process of engaging a participant in conversation, 

using open-ended questions to elicit a reply unconstrained by the researcher (Creswell, 2014; 
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DeMarrais, 2004; Merriam, 2009). It is a technique that allows researchers to collect data on people’s 

feelings and thoughts, which cannot be observed (Patton, 2002; Stake, 1995). One-on-one, email and 

focus group interviews were used in this study. 

 

Pharmacy Interns 2012 and 2014 were invited to engage in an email interview, while Pharmacy 

Students 2012 were invited to participate in focus group interviews. Three Pharmacy Interns 2012 

participated in face-to-face interviews.  The decision to use different types of interviews was due to 

practical reasons.  Focus group interviews where possible due to the ease of participants being on 

campus at the university.  However, the geographically dispersed pharmacy interns meant that 

gathering groups posed a problem.  The use of face-to-face interviews and email interviews helped 

overcome this issue.  However, using different types of interviews can introduce potential differences 

in information collected due to the differences in social interactions and direct probing (Meho, 2006).  

Social interaction can assist in the generation of participant responses.  However, social interaction is 

absent in email interviews and reduced in one-on-one interviews.  Direct probing to encourage 

participants to elaborate on ideas is not possible in email interviews.  Therefore, the use of different 

interviewing techniques can introduce limitations into the research.  However, it also facilitated 

participation and data collection that may not have been possible otherwise. 

 

Table 3.10 outlines the details of these participant groups targeted, the type of interview, the number 

of participants that engaged in the activity and the associated research question. All participants were 

interviewed once only. 
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Table 3.10 

Interview data collection techniques and participant groups 

Research Question Participant 

Group 

Interview Type Interview 

Participant Details 

Year 

1. What is the level of 

argumentation skills, critical 

thinking and understanding 

of professional practice 

issues currently seen in 

intern pharmacists? 

Pharmacy 

Interns 2012 

One-on-One 

Interviews 
3 Individuals 

2012 

Email Interviews 4 Individuals 

2. What is the impact of 

teaching argumentation 

skills to third-year 

undergraduate pharmacy 

students on their 

argumentation skills, critical 

thinking and understanding 

of professional practice 

issues? 

Pharmacy 

Students 2012 

Focus Group 

Interviews 

3 Focus Groups: 

1 x Group of 6 

 Individuals 

1 x Group of 5 

Individuals 

1 x Group of 4 

Individuals 

2012 

3. What is the durability of 

argumentation skills, critical 

thinking and understanding 

of professional practice 

issues from undergraduate 

studies to professional 

practice? 

Pharmacy 

Interns 2014  
Email Interviews 8 Individuals 2014 

Note. 

Pharmacy Interns 2014 are the same cohort of individuals targeted in the Pharmacy Student 2012  

Sample 
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All interviews used the following set of open-ended questions to engage the participant or participants 

in conversation. 

Open-ended Interview Questions 

 

During your pharmacy course, you have completed many units from all the science and professional 

practice disciplines relevant to pharmacy. Besides pharmacy specific knowledge and insights, what skills 

do you think you have developed during your time in the pharmacy course? 

 

What do you think critical thinking is? 

 

What do you think ethical thinking is? 

 

What do you think an argument is? 

 

A skill that the profession of pharmacy expects pharmacy students to develop is the ability to think 

critically. Looking at this skill, do you think your time in the pharmacy course has developed your ability 

to think critically? If so, what type of learning experiences have you had that have helped develop this 

skill? 

 

Another skill expected by the pharmacy profession is a pharmacy students’ ability to construct and 

communicate an argument. Looking at this skill, do you think your time in the pharmacy course has 

developed your ability to construct and communicate an argument? If so, what type of learning 

experiences have you had that have helped develop this skill? 

 

Working as a pharmacist requires you to make professional practice decisions every day. These are based 

on your understanding of professional practice issues, such as compliance with laws, understanding of 

ethical issues and knowledge of the therapeutic use of medicines. How did your knowledge of these 

professional practice issues develop? What type of activities or experiences have you had that have 

assisted in the understanding of these issues? 

 

 

3.6.2.1 Focus Group Interviews Conducted with Pharmacy Students 2012 

The focus group interview is seen as a method very much aligned with the constructivist nature of 

qualitative research. Responses that are generated in this type of interview result from social 

interaction, where members of the group can consider and share their views on a certain topic with 

others. Therefore, both the group and individual thoughts are recorded (Creswell, 2014; Merriam, 

2009). 
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The purpose of conducting the focus group interviews with Pharmacy Students 2012 was to collect 

their perceptions and insights into the development of their argumentation and critical thinking skills, 

the type of activities that impacted on their development of these skills and the relationship between 

these skills and their understanding of professional practice issues. Students were also asked for their 

insights into the development of their knowledge concerning professional practice issues. These 

questions were what Patton (2002) would describe as experience and opinion type question.  Such 

questions are designed to avoid leading the students in their responses. Since the researcher was the 

students’ lecturer, the questions were also designed to avoid causing students any discomfort which 

could have resulted if students were asked to judge the quality of their learning experiences. The focus 

group interviews took place after the students had engaged with the argumentation teaching strategy.  

Because of the timing of the focus group interviews, the themes that emerged from these discussions 

helped to answer Research Question 2. 

 

The focus group interviews conducted in 2012 involved pharmacy students in three groups consisting 

of six, five and four students. A description of the participants is presented in Table 3.11. The focus 

group interviews took place in a classroom in the pharmacy school of the Western Australian 

university on the 26 September 2012 and the interview was audio-recorded using an iPad application 

titled HT Recorder+ (Applied Voices LLC, 2012). 
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Table 3.11 

Description of the Pharmacy Students 2012 who participated in the 

three focus group interviews 

Focus Group 

Number 

Pseudonym Gender Age 

1 Michael Male 36 

1 Jacob Male 20 

1 Liz Female 21 

1 Brandon Male 20 

1 Angela Female 22 

1 Anita Female 20 

2 Nancy Female 23 

2 Queenie Female 20 

2 Alex Male 21 

2 Adele Female 20 

2 Ashleigh Female 20 

3 Brenda Female 20 

3 Kate Female 21 

3 Wendy Female 20 

3 Andrew Male 21 

 

The duration of the focus group interviews ranged from 36–48 minutes. During the interview process 

brief notes were taken and all participants were encouraged to take turns to have their say and respond 

to the questions. After each question the Researcher would summarise the discussion and ask the 

group if that was a fair assessment of the discussion. At times this encouraged further discussion.  

 

The focus groups were all conducted on the same day. At the end of the day, reflections on the 

experience and learning were recorded. Complete audio transcripts were produced as soon as possible 

after the interviews. 
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3.6.2.2 Interviews Conducted with Pharmacy Interns 2012 

The purpose of conducting interviews with Pharmacy Interns 2012 was to collect their perceptions 

and insights into the development of their argumentation and critical thinking skills, the type of 

activities that impacted on their development of these skills and the relationship between these skills 

and their understanding of professional practice issues. The themes that emerged from these 

discussions assisted in answering Research Question 1. The insights revealed from this group were of 

interest because, unlike the other participant groups, they had not experienced any specific 

argumentation training in their education. 

 

Two techniques were utilised to interview this group of participants: one-on-one face-to-face and 

email interviews. A total of seven participants were interviewed. A description of these participants is 

presented in Table 3.12. Three pharmacy interns participated in one-on-one face-to-face interviews in 

2012. These were conducted at the pharmacy school of the Western Australian university on the 27 

September 2012 and the interviews were audio-recorded using an iPad application titled HT 

Recorder+ (Applied Voices LLC, 2012). 

 

Table 3.12 

Description of the Pharmacy Interns 2012 who participated in the 

one-on-one and email interviews 

Date Interview Type Pseudonym Gender Age 

27/09/2012 One-on-One Samantha Female 22 

27/09/2012 One-on-One James Male 23 

27/09/2012 One-on-One Katherine Female 23 

09/10/2012 Email Sara Female 22 

20/10/2012 Email Chris male 23 

21/10/2012 Email Michelle Female 22 

25/10/2012 Email Belinda Female 24 
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The one-on-one interviews were conducted as a semi-structured interview using the question guide 

from the focus group interview process (Creswell, 2014; Merriam, 2009). The questions were 

presented as open-ended, but the type of information elicited was in keeping with that collected from 

the focus group interviews. Interviews commenced with the Researcher introducing herself and 

identifying the motives and intentions for conducting the interview. The consent of the participant was 

then obtained for the interview to be recorded. Participants were reminded that their participation was 

voluntary, and that they could withdraw their participation at any time. Each interview question was 

then presented, and the participants shared their insights. The Researcher took brief notes. After the 

participant had responded to each question the Researcher summarised their response to confirm they 

had interpreted the participant’s insights correctly. At times this allowed the participant to elaborate 

on their response and reflect on their learning experiences during their pharmacy studies.  

 

At the conclusion of each of the interviews the Researcher included a reflection of the interview along 

with the notes. This data was kept as part of the interview data. A complete transcript from the audio 

was also produced within a short time frame. 

 

Four pharmacy interns participated in email interviews. This type of interview technique was selected 

after consultation with pharmacy interns revealed their difficulty, due to their varied working hours, 

of being able to attend a location at a certain time to conduct a focus group interview. It was therefore 

decided to use email as a medium for conducting an interview. Pharmacy interns expressed a 

preference for this type of interview as it allowed them flexibility in the time and location that best 

suited them to construct responses to interview questions. 

 

Email interviews are described as collecting participant responses to open-ended questions using 

computer email programs that connect via the internet (Creswell, 2014). This type of interview is seen 

as useful for collecting qualitative data rapidly from people who may be from different physical 
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locations (Creswell, 2014). Email also allows a conversation to develop between the Researcher and 

the participant and can facilitate rich descriptions of conversations to be recorded (Creswell, 2014). 

Participants included their email addresses when they consented to participate in the study. Emails 

sent to participants invited them to respond to the same set of open-ended questions used in the focus 

group interview process. To remind them of the study and the ethical measures taken to protect their 

rights, the participant information sheet and consent form was attached to the email. 

 

When participant email responses were received, they were read. Any clarification or further 

conversation was then triggered between the Researcher and the participant. At the conclusion of the 

conversation the participant was thanked for their time and participation in the research. Emails for 

this group were collected over a period from the 2–25 October 2012. Each email interview transcript 

was copied onto a Microsoft Word file and email identifying details were removed (i.e., email 

address, name and any potentially identifying comments). 

 

3.6.2.3 Interviews Conducted with Pharmacy Interns 2014 

This group of participants was the same group of participants that engaged with the argumentation 

teaching strategy in 2012. The purpose of conducting interviews with Pharmacy Interns 2014 was to 

investigate the impact of the argumentation teaching strategy over time and the durability of their 

argumentation and critical thinking skills targeted for development in 2012. While the AIPP 

instrument collected evidence of these participants’ ability to construct and evaluate arguments, the 

interview process allowed for their perceptions and insights into the durability of the skills targeted in 

the argumentation teaching strategy to be revealed. Emergent themes identified in these interviews 

helped to answer Research Question 3. 
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Eight pharmacy interns participated in email interviews in 2014. A description of these participants is 

presented in Table 3.13. Similar to the email interviews conducted with the Pharmacy Interns 2012, 

this type of interview technique was selected for the flexibility allowed by this process due to the 

varied working hours of pharmacy interns. Like the procedure for conducting the email interviews in 

2012, participants included their email addresses when they consented to participate in the study. 

 

Table 3.13 

Description of the Pharmacy Interns 2014 who participated 

in the email interviews 

Date Pseudonym Gender Age 

06/09/2014 Alexis Female 22 

16/09/2014 Jasmine Female 22 

17/09/2014 Penny Female 23 

17/09/2014 David Male 23 

19/09/2014 Selina Female 24 

20/09/2014 Kurt Male 22 

25/09/2014 Rachel Female 22 

26/09/2014 Vernon Male 23 

 

Emails sent to participants invited them to respond to the same set of open-ended questions used in 

the previous email interview and focus group interviews. To remind them of the study and the ethical 

measures taken to protect their rights, the participant information sheet and copy of the consent form 

was attached to the email. 

 

Participant responses were read when they were received. Any clarification or further conversation 

was then triggered between the Researcher and the participant. At the conclusion of the conversation 
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the participant was thanked for their time and participation in the research. Emails for this group were 

collected over a period from 6–22 September 2014. Each email interview transcript was copied onto a 

Microsoft Word file and email identifying details were removed (i.e., email address, name and any 

potentially identifying comments). 

 

3.6.2.4 Analysis of Interview Transcripts 

As already discussed, this mixed methods experimental design research serves to understand the 

impact that teaching argumentation skills had on pharmacy students’ critical thinking skills and 

understanding of professional practice issues. This report contains both rich descriptions and in-depth 

analyses of sample arguments generated by the research participants. Interview data collected from 

the participants contained perceptions of pharmacy students and interns about the development of 

their knowledge and skills and assisted in providing a holistic in-depth view of the study to 

understand the impact of teaching argumentation skills. 

 

The interview data collected from the Pharmacy Interns 2012, Pharmacy Students 2012 and Pharmacy 

Interns 2014 were analysed in what can be described as a recursive and dynamic manner starting at 

the time it was collected (where notes and reflection about the interview events were recorded after 

each was conducted) and continued until the time the findings of this study were generated (Merriam, 

2009). The interview data is presented as mainly descriptive, detailing the perceptions and insights of 

these three groups of participants. Qualitative analysis and categorisation processing took place in 

order to make sense of the dialogue, but also to present a coherent descriptive account. Interview data 

collected from each participant group was considered separately in order to answer the specific 

research question that triggered the collection of the interview data (see Table 3.10). All interview 

data sets were also compared during the data analysis process so that categorisation of emergent 

themes across all three data sets could be consistent. 
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The qualitative data analysis technique used to generate interview themes was the constant 

comparative method of data analysis first described by Glaser and Strauss in 1967. This is an 

inductive and comparative process that involved three phases and was guided by the writings of 

Merriam (2009). The first phase is known as open coding, which involved each transcribed line of 

data being read and any meaningful segments of data highlighted, and a note made that described it in 

a few words. These segments of data are known as a ‘unit of data’. Once each interview was open 

coded, the process of axial coding was conducted. In this process the notes describing the units of data 

were examined and grouped together if they were identified as related and provided insight into the 

line of inquiry of the interview question. With each transcript the list of groupings of meaningful 

segments of data was kept in mind and compared. 

 

Eventually, after analysing all the interview transcripts and comparing the insights from the open and 

axial coding, a master list of groupings was identified. Through further review of the groupings and 

comparison of the coding from each interview, the number of groupings were reduced, and the 

descriptions consolidated. This then formed a primitive outline of themes relevant to the interview 

line of inquiry which was further refined during the writing up of the interview results. The final 

themes were determined and named to ensure that they reflected the data and responded to the 

interview line of inquiry. They were determined to be exhaustive, which meant that all relevant data 

could be placed in a theme. Through this process, similar conversations and common themes emerged 

irrespective of the interview type (one-on-one, email or focus group). 

 

The line of inquiry and themes from the interview data are presented in Table 3.14 and are described 

in detail in Chapter 5. 
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Table 3.14 

Line of inquiry and themes from interview data  

Line of Inquiry of Interview Questioning Themes from Interview Data 

1. Perceived skills that developed during the 

pharmacy course 

• No development 

• Communication skills 

• Thinking skills 

• Information skills 

2. The definition of an argument • A disagreement or presentation of reasoning 

3. Meaningful activities that helped develop 

generic skills 

• Activities that connected to real life 

• Learning activities that involved aspects of 

research 

• Constructing arguments and participating in 

debates 

4. Learning to make decisions • Value of work experience 

• Importance of peers 

 

3.6.3 Personal Reflective Journal and Documents 

Similar to a field notes journal, the Researcher kept a personal reflective journal throughout the 

research process. First entries to the journal were made on 20 August 2011. Entries have been added 

daily during active periods of research planning and data collection. Entries have been made weekly 

during data analysis.  In this journal the Researcher has kept thoughts and reflections on everything 

from questionnaire construction, teaching strategy design, research design, data collection and 

analysis through to thesis construction (Krefting, 1991; Merriam, 2009). A journal of this kind is seen 

as positive for qualitative researchers as it records preliminary analysis and interpretations. It can also 

be used as an auditing strategy allowing the researcher to become aware of any biases or preconceived 

assumptions (Krefting, 1991; Merriam, 2009). 

 

3.7 Quality of the Data 

This section describes the strategies employed to demonstrate that the findings of this research project 

are authentic and trustworthy. In qualitative research, trustworthiness is the main technique used to 

determine quality. Trustworthiness consists of four components: credibility, dependability 

transferability and confirmability (Merriam, 2009). 
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3.7.1 Credibility 

Credibility is a quality of qualitative research that sits in parallel with the concept of validity in 

quantitative research (Merriam, 2009). The main types of strategies employed to demonstrate that 

findings generated from a qualitative research project are credible are triangulation and member 

checking strategies. The triangulation strategies used in this study have been embedded throughout 

the research design, data collection and analysis stages. These include the use of multiple methods of 

data collection, multiple sources of data, multiple investigators and multiple theories to support 

emerging findings (Denzin, 1978; Merriam, 2009). Each of these is discussed below. 

 

Multiple methods of data collection have been used to look at the phenomenon under investigation 

(i.e., pharmacy student critical thinking and understanding of professional practice skills). Interview, 

arguments and reflection data have been gathered to examine this phenomenon from different 

perspectives. Participants have also been followed up two years after being introduced to 

argumentation and re-interviewed, and sample arguments also re-collected and examined. 

 

Multiple sources of data have been collected from two participant cohorts, with interview and AIPP 

questionnaire data collected from Pharmacy Interns 2012, Pharmacy Students 2012 (before and after 

being introduced to argumentation) and Pharmacy Interns 2014. Gathering data from participants with 

different perspectives on the phenomenon may lead to different interpretations. Similarly, gathering 

data from one group of participants over time may indicate growth in regard to the phenomenon being 

studied. 

 

Multiple investigators were used in the analysis of the data collected from the AIPP questionnaire. 

Argument data was independently blind coded, agreement rates were reported, and any discrepancy 

was discussed until consensus was reached. 
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Multiple theories and concepts have been used to examine the data. For example, arguments 

generated as a result of the AIPP questionnaire have been analysed for argumentation level, category 

of informal reasoning and the number and type of reasons provided to support the claims expressed in 

student arguments. Therefore, the data has been examined from many theoretical and conceptual 

viewpoints. 

 

A final strategy employed to demonstrate credibility was a form of member-checking that was 

incorporated into the interview process. Participants were presented with tentative interpretations or 

reflections summarising the conversation as it took place (Merriam, 2009; Stake, 1995). 

 

3.7.2 Transferability 

Transferability is the extent to which the research findings are applicable in other situations, and is 

parallel to generalisability in quantitative research (Merriam, 2009). In qualitative research the notion 

of whether research is transferable or not lies with the reader who seeks to apply the findings 

elsewhere (Lincoln & Guba, 1985; Merriam, 2009). It is therefore a requirement that the Researcher 

present rich, detailed descriptions of the setting, participants and findings to make this possible. This 

thesis aims to present a report with a substantial body of information and detailed descriptions of the 

study, the participants, the teaching strategy, data collection and analysis methods. This report also 

provides actual data in the form of quotes and examples of arguments to support the findings of this 

research in order to facilitate its transferability (Merriam, 2009; Stake, 1995). 

 

3.7.3 Dependability and Confirmability 

These components of trustworthiness deal with the quality of the findings and whether the results are 

consistent with the data collected (Merriam, 2009). The triangulation strategy of using multiple 

methods to collect data for the study and examine many different characteristics of the phenomenon 
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under investigation has assisted in maximising the level of detail revealed about the phenomenon. 

This has assisted in providing evidence of the extent the findings are dependable and confirmable. 

Another strategy that has been employed is the level of detail provided in this Methodology chapter 

and the extensive reporting of all processes involved in the generation of the findings of this report.  

 

3.8 Ethics 

The data collection outlined in this research was conducted in such a way as to adhere to the ethical 

principles and legal requirements outlined by the National Health and Medical Research Council 

(NHMRC) ‘National Statement on Ethical Conduct in Research Involving Humans’(The National 

Health and Medical Research Council, the Australian Research Council & Universities Australia, 

2007). Ethics approval was applied for and granted in-line with the university code of conduct and 

ethics protocols. At all times the ethical rights of participants were respected with participation 

emphasised as being voluntary. Participants’ privacy, rights, welfare and beliefs were protected at all 

times. 

 

As the primary Researcher, the participants’ lecturer and a known identity in their pharmacy program 

and the profession, it was necessary to be distanced from the students agreeing to participate. A third 

person, not involved in the research, was engaged to invite participants into the study. The primary 

Researcher’s involvement was clearly identified to any potential participant, enabling them to make 

an informed decision on their voluntary participation in the research project. Participants were assured 

that their involvement or non-involvement would not be detrimental to their treatment, future grades, 

or academic performance. A guarantee of confidentiality and anonymity was assured to all 

participants. Participants were also made aware that the research was voluntary, and that they had the 

right to withdraw from the study at any time without any consequence. Participants were informed 

that any argument or interview data or comment would be de-identified prior to analysis and that this 

was done by replacing their names with a numbered code on the interview data and with a pseudonym 
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on the interview data. Participants were also informed that their data would be kept for a minimum of 

seven years on a secure institutional data storage system. 

 

Participants were handed an information sheet outlining the research and provided with a consent 

form (see Appendix B). Consent was acknowledged by the return of the signed consent form. Data 

was only collected from those participants who returned the signed consent form. 

 

3.9 Conclusion 

This chapter described the methodology associated with the research. It presented information on the 

philosophical orientation and methodological framework associated with the design of this mixed 

methods study. The site, participant cohorts and the Bachelor of Pharmacy program and pathway to 

registration of pharmacist in Australia were described. The data collection and analysis methods 

relating to the AIPP questionnaire, various interview techniques and the reflective journal were 

described. The steps taken to ensure the trustworthiness of the research were documented. Finally, 

processes and requirements to uphold research ethics were detailed. The following chapter, Chapter 4, 

presents the findings from the argumentation data. 
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Chapter 4: Argumentation Results 

 

4.1 Introduction 

The purpose of this research was to describe the impact of engaging pharmacy students in 

argumentation to develop their argumentation skills, critical thinking and understanding of pharmacist 

professional practice issues. The results from this study are presented in two chapters. This chapter 

presents the argumentation results while Chapter 5 presents the results from the interviews. 

 

This chapter starts with an overview of the analysis of the Arguments in Professional Practice (AIPP) 

questionnaire. This is followed by the results relating to argument structure and complexity, argument 

informal reasoning type, argument content and justifications and soundness of the argument. 

Following this, results from the reflection activity on arguments in professional practice are presented. 

 

4.2 Overview of Analysis of the AIPP Questionnaire 

The participant arguments generated in response to the AIPP questionnaire were investigated in terms 

of their structure and complexity, the type of informal reasoning used, the argument justifications and 

soundness when compared to expert opinion. Three analyses were conducted on the participant 

groups to investigate each argument variable. This is summarised in Table 4.1 in terms of participant 

group, analyses and research questions. Analysis 1 involved comparing the pre-test and post-test data 

sets of the 96 Pharmacy Students 2012 who engaged in the argumentation teaching strategy and 

completed the AIPP questionnaire. Information from this analysis assisted in answering Research 

Question 2. Analysis 2 involved analysing the pre-test, post-test and delayed-post-test data sets of the 
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54 participants who completed the AIPP questionnaire before and after engaging in the argumentation 

teaching strategy in 2012 and subsequently for a third time in 2014 when they had graduated to 

pharmacy interns. This allowed the examination of these individuals pre-test and post-test arguments 

they generated as Pharmacy Students 2012 as well as their argument as Pharmacy Interns 2014 (i.e. , 

delayed-post-test data). Information from this analysis assisted in answering Research Question 3. 

Analysis 3 involved the comparison of the Pharmacy Interns 2014 (delayed-post-test, n = 54) data 

with the Pharmacy Interns 2012 data (n = 61). The Pharmacy Interns 2012 had not participated in the 

argumentation teaching strategy during their undergraduate education. Information from this analysis 

assisted in answering Research Questions 1. 
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Table 4.1 

Participant group, analyses and alignment with research question 

 
Participant Group 

 Pharmacy Students 

2012 

 

No argumentation 

training (Pre-Test) 

Pharmacy Students 

2012 

 

Engaged in 

argumentation 

teaching strategies 

(Post-Test) 

Pharmacy Interns 

2014 

 

Follow up of 

Pharmacy Students 

from 2012 

(Delayed-Post-Test) 

Pharmacy Interns 

2012 

 

No argumentation 

training in 

undergraduate 

course 

Analysis 1 Pre-test 

(n = 96) 

✓ 

Post-test 

(n = 96) 

✓ 

  

Research 

Question 2 

What is the impact of teaching argumentation skills to third-year undergraduate pharmacy 

students on their argumentation skills, critical thinking and understanding of professional 

practice issues? 

Analysis 2 Pre-test 

(n = 54) 

✓ 

Pre-test 

(n = 54) 

✓ 

Delayed-post-test 

(n = 54) 

✓ 

 

Research 

Question 3 

What is the durability of argumentation skills, critical thinking and understanding of 

professional practice issues from undergraduate studies to professional practice? 

Analysis 3   Delayed-post-test 

(n = 54) 

✓ 

Pharmacy Intern 

2012 

(n = 61) 

✓ 

Research 

Question 1 

What is the level of argumentation skills, critical thinking and understanding of 

professional practice issues currently seen in intern pharmacists? 

Research 

Question 2 

What is the impact of teaching argumentation skills to third year undergraduate pharmacy 

students on their argumentation skills, critical thinking and understanding of professional 

practice issues? 

Arguments generated by the participants in response to the AIPP questionnaire were investigated in 

the following four ways: 

1. Argument structure and complexity 

2. Argument informal reasoning type 

3. Argument content and justifications 

4. Soundness of argument 

 

Argument structure and complexity was determined by coding of arguments using a modified version 

of Toulmin’s argumentation pattern (TAP) based on the analytic framework by Venville and Dawson 

(2010) as described in Table 3.5 of Chapter 3. Arguments coded as Level 1 only contained a claim. 
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Those arguments coded as Level 2 contained a claim and data plus a warrant or a backing. Arguments 

coded as Level 3 contained a claim, data/warrant and a backing or qualifier. Finally, an argument 

coded as Level 4 contained a claim, data/warrant, backing and qualifier according to TAP. 

 

Participant arguments were coded for informal reasoning type using an adapted framework by 

Venville and Dawson (2010) as described in Table 3.7 in Chapter 3. Participant arguments could 

range from Category 1 to Category 3. 

 

Argument content and justifications involved investigation of: 

1. Position of argument claim (yes, no or unsure) 

2. Number of reasons provided as justifications to support argument claim 

3. Types of justifications used to support argument claim (legal, clinical or ethical justifications) 

 

The soundness of argument involved a comparison of participant’s arguments to the Gold Standard 

response prepared by experts in the pharmacy profession. This involved identifying sub-categories of 

justification types (i.e., legal, clinical and ethical justifications) presented in the Gold Standard and 

participant arguments. Therefore, this analysis involved identification of the following: 

1. Alignment of argument justifications with those of the Gold Standard  

2. Alignment of argument with the Gold Standard claim and justifications 

 

Each of the four types of generated arguments are presented below. Within each, three analyses 

relating to the different participant groups are presented. 

 

4.3 Argument Structure and Complexity 
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4.3.1 Analysis 1 – Pharmacy Students 2012 Pre-test versus Post-test (n = 96) 

Pharmacy Students 2012 completed the AIPP questionnaire before (pre-test) and after (post-test) 

engaging in an argumentation teaching strategy (n = 96). The frequencies of argumentation levels for 

pharmacy students who participated in the pre-post argumentation teaching strategy are represented in 

Table 4.2 below. 

 

Table 4.2 

Argumentation levels of Pharmacy Students’ 2012 

pre-test and post-test argumentation levels (n = 96) 

Argumentation 

Level 

Pre-test Post-test 

1 4 (4.2%) 0 (0%) 

2 70 (72.9%) 12 (12.5%) 

3 18 (18.8%) 58 (60.4%) 

4 4 (4.2%) 26 (27.1%) 

Total 96 (100%) 96 (100%) 

 

The Wilcoxon Signed Rank test showed that there was a significant difference between pre-test and 

post-test argumentation level (T = 67.50, z = 7.022, p = 0.000) with a large effect size (Cohen’s d = 

1.176). Three students scored lower on the post-test than the pre-test, 65 students scored higher on the 

post-test than the pre-test, and 28 students scored the same. 

 

4.3.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test versus 

 Delayed-post-test (n = 54) 

The Pharmacy Students 2012 who engaged in the argumentation teaching strategy were approached 

again in their pharmacy internship year in 2014 to complete the AIPP questionnaire for the third time. 

Frequencies of argumentation levels for the pharmacy interns who agreed to complete the AIPP 

questionnaire for the third time (n = 54) are represented in Table 4.3. This data is described as 
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delayed-post test data. To facilitate comparison, 2012 pre-post-test data for these 54 individual 

participants was extracted and frequencies are also represented in Table 4.3. 

 

Table 4.3 

Argumentation levels of Pharmacy Students 2012 (pre-post-test) 

and Pharmacy Interns 2014 (delayed-post-test) argumentation levels (n = 54) 

Argumentation Level Pre-test Post-test Delayed-post-test 

1 1 (1.9%) 0 (0%) 0 (0%) 

2 41 (75.9%) 5 (9.3%) 7 (13%) 

3 10 (18.5%) 34 (63%) 31 (57.4%) 

4 2 (3.7%) 15 (27.7%) 16 (29.6%) 

Total 54 (100%) 54 (100%) 54 (100%) 

 

The Wilcoxon Signed Rank test was used to compare the paired sets of data. This test showed that 

there was a significant difference between pre-post-test results (T = 15, z = -5.582, p = 0.000) and 

between the pre- and delayed-post-test results (T = 25, z = -5.196, p = 0.000). Both recorded a large 

size effect Cohen’s d = 1.274 and 1.155, respectfully. Analysis revealed that from pre-test to post-test, 

one participant had an argument level lower in the post-test, 39 scored an argument level higher in the 

post-test and 14 scored the same. Similarly, when comparing pre-test with delayed-post-test, two 

participants had an argument level lower in the delayed-post-test, 36 scored an argument level higher 

in the delayed-post-test and 16 remained unchanged. 

 

However, there was no significant difference between post- and delayed-post-test argumentation 

levels (T = 210.5, z = -0.168, p = 0.866). Analysis showed that 14 students had an argument level 

higher in the delayed-post-test than the post-test, 15 students had an argument level lower in the 

delayed-post-test and 25 students scored the same. 
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4.3.3 Analysis 3 – Pharmacy Interns 2012 (n = 61) versus Pharmacy Interns 2014 (n = 54) 

Frequencies for the argumentation levels for Pharmacy Interns 2012 who participated and completed 

the AIPP questionnaire (n = 61) are represented in Table 4.4. The results have been presented 

alongside the Pharmacy Interns 2014 results (delayed-post-test) (n = 54). The Pharmacy Interns 2012 

had all been past graduates from the Western Australian University involved in this study and they 

had completed their degree without engaging in the argumentation teaching strategy. Therefore, while 

the participant group does not represent a control group, they do represent a group which provides an 

opportunity to compare two participant groups at a similar time in their pharmacist training and 

therefore providing a degree of insight into the argumentation skills, critical thinking and 

understanding of professional practice issues. When compared with the Pharmacy Interns 2014 who 

had engaged in argumentation instruction the results allow for further insight into the durability of 

argumentation skills from undergraduate pharmacy student to intern pharmacist. 
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Table 4.4 

Argumentation levels of Pharmacy Interns 2012 (n = 61) and 2014 (n = 54) 

Argumentation Level 
Pharmacy Interns 2012  

(n = 61) 

Pharmacy Interns 2014 

(n = 54) 

1 1 (1.6%) 0 (0%) 

2 18 (29.5%) 7 (13%) 

3 32 (52.5%) 31 (57.4%) 

4 10 (16.4%) 16 (29.6%) 

Total 61 (100%) 54 (100%) 

 

Comparing the percentage frequency distribution of both groups, the Pharmacy Interns 2014 produced 

fewer Level 2 arguments (13% versus 29.5%) and more Level 4 arguments (29.6% versus 16.4%) 

compared to the Pharmacy Interns 2012. The Mann-Whitney U test was used to compare the two 

independent sets of data. The test revealed that there was a significant difference with an intermediate 

effect size (Cohen’s d = 0.432) between the argumentation levels of pharmacy interns 2012 and 2014 

(U = 1243, z =-2.510, p = 0.012). 

 

4.4 Argument Informal Reasoning Type 

4.4.1 Analysis 1 – Pharmacy Students 2012 pre-test versus post-test (n = 96) 

Pharmacy Students 2012 (n = 96) who participated in the pre-post-test argumentation instructional 

activity who completed the AIPP questionnaire were coded for the type of informal reasoning 

presented in each argument. The frequencies of the results of this analysis are represented in Table 

4.5. 
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Table 4.5 

Informal reasoning type of Pharmacy Students 2012 

pre-test and post-test arguments (n = 96) 

Informal Reasoning Type Pre-test Post-test 

0 (None) 6 (6.3%) 0 (0%) 

1 (Intuitive) 2 (2.1%) 0 (0%) 

2 (Emotive) 19 (19.8%) 1 (1%) 

3 (Rationalistic) 69 (71.9%) 95 (99%) 

Total 96 (100%) 96 (100%) 

 

The Wilcoxon Signed Rank test showed that there was a significant difference between the informal 

reasoning type pre-test and post-test (T = 0, z = -3.689, p = 0.000225) with an intermediate effect size 

(Cohen’s d = 0.552). Investigation revealed that 26 students improved their scores from the pre-test to 

post-test and 70 students remained the same.  This revealed there was a shift from emotive to 

rationalist reasoning. 

 

4.4.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test versus 

Delayed-post-test (n = 54) 

The Pharmacy Students 2012 were approached again in their pharmacy internship year in 2014. 

Frequencies of the informal reasoning type coded for arguments generated by these participants 

completing the AIPP questionnaire for the third time (n = 54) are represented in Table 4.6. Like the 

argumentation level data, this set is described as delayed-post-test data. To facilitate comparison, 

2012 pre-post-test data for these 54 individual participants was extracted and frequencies are also 

represented in Table 4.6. 
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Table 4.6 

Type of informal reasoning of Pharmacy Students 2012 (pre-post-test) and 
Pharmacy Interns 2014 (delayed-post-test) arguments (n = 54) 

Informal Reasoning 

Type 

Pre-test Post-test Delayed-post-test 

0 (None) 1 (1.9%) 0 (0%) 0 (0%) 

1 (Intuitive) 1 (1.9%) 0 (0%) 0 (0%) 

2 (Emotive) 14 (25.9%) 0 (0%) 0 (0%) 

3 (Rationalistic) 38 (70.4%) 54 (100%) 54 (100%) 

Total 54 (100%) 54 (100%) 54 (100%) 

 

The Wilcoxon Signed Rank test was used to compare the paired sets of data. This test showed there 

was significant difference between pre-post-test results (T = 0, z = -3.819, p = 0.000) and between 

pre- and delayed-post-test results (T = 0, z = -3.819, p = 0.000), both with a large effect size (Cohen’s 

d = 0.79). Analysis revealed that 16 participants improved their reasoning score while 38 remained the 

same pre-post-test. There was no significant difference between post- and delayed-post-test 

argumentation levels with all participants generating rationalistic arguments in both the post-test and 

delayed-post-test (T = 0, z =0, p = 1.000). Analysis revealed that all 54 participants used the same 

type of reasoning when comparing post-test and delayed-post-test arguments. 

 

4.4.3 Analysis 3 – Pharmacy Interns 2012 (n = 61) versus Pharmacy Interns 2014 (n = 54) 

Frequencies for the informal reasoning type for Pharmacy Interns 2012 who participated and 

completed the AIPP questionnaire (n = 61) are represented in Table 4.7. The results have been 

presented alongside the Pharmacy Intern 2014 results (delayed-post-test). All but two of the Pharmacy 

Interns 2012 produced arguments coded as using a rationalistic informal reasoning type. 
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Table 4.7 

Type of informal reasoning used by Pharmacy Interns 2012 and 2014 
 

Informal Reasoning Type Pharmacy Interns 2012 

(n = 61) 

Pharmacy Interns 2014 

(n = 54) 

0 (None) 1 (1.6%) 0 (0%) 

1 (Intuitive) 1 (1.6%) 0 (0%) 

2 (Emotive) 0 (0%) 0 (0%) 

3 (Rationalistic) 59 (96.7%) 54 (100%) 

Total 61 (100%) 54 (100%) 

 

The Mann-Whitney U test was used to compare the two independent sets of data. The test revealed 

that there was no significant difference between the informal reasoning type recorded for Pharmacy 

Interns 2012 and 2014 (U = 1593, z =-1.3360, p = 0.181). 

 

4.5 Argument Content and Justifications 

Argument content and justification was analysed by investigation into three aspects: position of 

argument claim, number of reasons provided as justifications to support the argument claim, and types 

of justifications used to support argument claims. 

 

4.5.1 Position of Argument Claim 

4.5.1.1 Analysis 1 – Pharmacy Students 2012 Pre-test versus Post-test (n = 96) 

Frequencies of the pharmacy students’ claims made in response to the ill structured problem presented 

in the scenario of the AIPP questionnaire were investigated. The questionnaire required pharmacy 

students to indicate whether they agreed (yes, they would have supplied the morphine as the 

pharmacist had done in the scenario), disagreed (no, they would not have supplied the morphine) or 

were unsure of their position on the questionnaire scenario. This was recorded for all Pharmacy 
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Students 2012 who participated in the pre-post argumentation instructional activity involving the 

AIPP questionnaire (n = 96) and is represented in Table 4.8. 

 

Table 4.8. 

Number (percentage) of Pharmacy Students 2012 pre-test and post-test who 

stated a claim of agreement, disagreement or were unsure of their position in regard to 

the AIPP Questionnaire scenario (n = 96) 

Claim Pre-test Post-test 

Agree 14 (14.6%) 12 (12.5%) 

Disagree 71 (74%) 81 (84.38%) 

Unsure 11 (11.5%) 3 (3.13%) 

Total 96 (100%) 96 (100%) 

 

The Wilcoxon Signed Rank test showed the pharmacy students’ claims did not change significantly 

from pre-test to post-test (T = 138, z = -1.029, p = 0.303). Analysis revealed that while 70 students did 

not change their argument claim pre-post-test, 10 changed from agree to disagree and six from unsure 

to disagree.  Four students changed their position of disagree to agree and another four changed from 

unsure to agree.  Only two students went from disagree to unsure. 

 

4.5.1.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test 

versus Delayed-post-test (n = 54) 

The Pharmacy Students 2012 were approached again in their pharmacy internship year in 2014. 

Frequencies of the argument claim (agree, disagree or unsure) made by these participants completing 

the AIPP questionnaire for the third time (n = 54) are represented in Table 4.9. Like the argumentation 

level and reasoning data, this set is described as delayed-post test data. To facilitate comparison 2012 

pre-post-test data for these 54 individual participants was extract and frequencies are also represented 

in Table 4.9. 
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Table 4.9 

Number (percentage) of pharmacy students’ pre-test and post-test who 

stated a claim of agreement, disagreement or were unsure of their position 

regarding the AIPP questionnaire scenario 

Claim Pre-test Post-test Delayed-post-

test 

Agree 7 (13%) 7 (13%) 6 (11.1%) 

Disagree 40 (74%) 45 (83.3%) 44 (81.5%) 

Unsure 7 (13%) 2 (3.7%) 4 (7.4%) 

Total 

 

54 (100%) 54 (100%) 54 (100%) 

 

The Wilcoxon Signed Rank test was used to compare the paired sets of data. This test showed there 

was no significant difference between pre-post-test results (T = 64, z = -1.006, p = 0.314), between 

pre and delayed-post-test results (T = 96, z = -0.369, p = 0.712) or between post-test and delayed-

post-test (T = 63, z = -0.728, p = 0.467). Pre-post-test analysis of the change of the position of the 

participants’ claim revealed seven changed from unsure or disagree to agreement, nine from unsure or 

agree to disagreement, two from agree or disagree became unsure and 36 remained unchanged. Pre-

delayed-post-test analysis revealed 11 moving from agree or unsure to disagreement, four from agree 

or disagree to unsure, five from disagree to agreement and 34 remained unchanged. Finally, post-

delayed-post-test analysis revealed eight moving from agree or unsure to disagreement, four from 

disagree to unsure and five from disagree to agreement. In each analysis, the majority of participants 

did not change their position. However, if they did change there was a higher prevalence of the 

change from agreement or unsure to disagreement. 

 

4.5.1.3 Analysis 3 – Pharmacy Interns 2012 (n = 61) versus Pharmacy Interns 2014 (n = 54) 

Frequencies for the argument claims for pharmacy interns who participated and completed the AIPP 

questionnaire 2012 (n = 61) are represented in Table 4.10. The results have been presented alongside 

the pharmacy intern results from 2014 (delayed-post-test).  
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Table 4.10 

Number (percentage) of Pharmacy Interns 2012 and 2014 who stated a claim of agreement, 

disagreement or were unsure of their position regarding the AIPP questionnaire scenario 

Claim Pharmacy Interns 

2012 (n = 61) 

Pharmacy Interns 

2014 (n = 54) 

Agree 5 (8.2%) 6 (11.1%) 

Disagree 54 (88.5%) 44 (81.5%) 

Unsure 2 (3.4%) 4 (7.4%) 

Total 61 (100%) 54 (100%) 

 

The Mann-Whitney U test was used to compare the two independent sets of data. The test revealed 

that there was no significant difference between the position of the argument claim for Pharmacy 

Interns 2012 and 2014 (U = 1631, z= -0.145, p = 0.884). 

 

4.5.2 Number of Reasons Provided as Justifications to Support Argument Claim 

4.5.2.1 Analysis 1 – Pharmacy Students 2012 Pre-test versus Post-test (n = 96) 

The number of reasons provided as justifications generated by each pharmacy student (n = 96) to 

support their argument claim constructed in response to the AIPP questionnaire were identified and 

pre-post-test data investigated. Frequency analysis of this data is represented in Table 4.11. 

Descriptive analysis of data revealed the mean number of reasons for pre-test data at be 1.89 ± 0.869 

and for post-test data to be 3.93 ± 1.489. 
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Table 4.11 

Number of reasons presented as justifications to support argument claims generated by 

Pharmacy Students 2012 pre-test and post-test 

Number of 

Reasons 

Pre-test Post-test 

0 5 0 

1 24 4 

2 47 10 

3 17 25 

4 3 26 

5 0 20 

6 0 6 

7 0 2 

8 0 3 

 

The Wilcoxon Signed Rank test showed that there was a significant difference between the number of 

reasons generated in arguments by pharmacy students pre-test and post-test (T = 121, z = -7.705, p = 

0.000) with a large effect size (Cohen’s d = 1.338). Analysis revealed that 81 pharmacy students 

provided more reasons in their arguments post-test, with seven students providing less reasons and 

eight students provided the same number of reasons. 

 

4.5.2.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test 

versus Delayed-post-test (n = 54) 

The Pharmacy Students 2012 were approached again in their pharmacy internship year in 2014. The 

number of reasons provided as justification to support argument claims constructed in response to 

completion of the AIPP questionnaire for the third time (n = 54) are represented in Table 4.12. Again, 

this data set is described as delayed-post test data. To facilitate comparison 2012 pre-post-test data for 

these 54 individual participants was extracted and frequencies are also represented in Table 4.12. 
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Descriptive analysis of data revealed the mean number of reasons was 2.02 ± 0.789, 3.81 ± 1.388 and 

3.57 ± 1.474 for pre-post and delayed-post test data, respectively. 

 

Table 4.12 

Number of reasons presented as justifications to support argument claims generated  

by participants pre-post and delayed-post-test 

Number of 

Reasons 

Pre-test Post-test Delayed-post-test 

0 1 0 0 

1 12 3 5 

2 27 6 8 

3 13 13 13 

4 1 15 13 

5 0 11 10 

6 0 5 4 

7 0 1 1 

 

The Wilcoxon Signed Rank test showed that there was a significant difference between the number of 

reasons generated in arguments by participants when comparing pre-test versus post-test (T = 62.5, z 

= -5.692, p = 0.000) with a large effect size (Cohen’s d = 1.309), and pre-test versus delayed-post-test 

(T = 55.5, z = -5.183, p = 0.000) also with a large effect size (Cohen’s d = 1.151). There was no 

significant difference between the number of reasons generated in arguments by participants when 

comparing post-test versus delayed-post-test (T = 375.5, z = -0.736, p = 0.462). 

 

Analysis revealed that when comparing the pre-test and post-test results, 46 participants provided 

more reasons in their post-test argument with only five providing less and three providing the same. 

Similar results were seen when examining the pre-test with the delayed-post-test results, with 39 

participants providing more reasons in their delayed-post-test argument with only five providing less 

and ten providing the same. Analysis of the comparison of the post-test and delayed-post-test results 
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revealed a contrasting pattern with 24 participants providing fewer reasons in their delayed-post-test 

than in their post-test argument, 17 participants providing more reasons and 13 providing the same. 

 

4.5.2.3 Analysis 3 – Pharmacy Interns 2012 (n=61) versus Pharmacy Interns 2014 (n=54) 

The number of reasons provided as justification to support argument claims constructed in response to 

completion of the AIPP questionnaire by Pharmacy Interns 2012 (n = 61) are represented in Table 

4.13. The results have been presented alongside the Pharmacy Interns from 2014 (delayed-post-test) 

to enable comparison.  Descriptive analysis of data revealed a mean number of reasons of 2.15 ± 

1.030 and 3.57 ± 1.474 for pharmacy intern data of 2012 and 2014, respectively.  

 

Table 4.13 

Number and percentage of Pharmacy Interns 2012 and 2014 

and the number of reasons they generated to support their argument claim  

Number of Reasons Pharmacy Interns 2012 

(n = 61) 

Number and percentage 

Pharmacy Interns 2014 

(n = 54) 

Number and percentage 

0 1 (1.6%) 0 (0%) 

1 16 (26.2%) 5 (9.3%) 

2 25 (41%) 8 (14.8%) 

3 12 (19.7%) 13 (24.1%) 

4 6 (9.8%) 13 (24.1%) 

5 1 (1.6%) 10 (18.5%) 

6 0 (0%) 4 (7.4%) 

7 0 (0%) 1 (1.9%) 

 

The Mann-Whitney U test was used to compare the two independent sets of data. The test revealed 

that there was significant difference between the number of reasons generated by both groups from 

2012 and 2014 (U = 734 z= -5.214, p = 0.000) with a large effect size (Cohen’s d = 1.113). These 
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results suggest that pharmacy interns from 2014 justified their argument claims with more reasons 

than the pharmacy interns of 2012. 

 

4.5.3 Types of Justifications Used to Support Argument Claim 

4.5.3.1 Analysis 1 – Pharmacy Students 2012 Pre-test versus Post-test (n = 96) 

Three main themes identified during the qualitative analysis of arguments generated in response to the 

AIPP questionnaire were identified as legal, clinical and ethical justifications. Frequencies of these 

themes in Pharmacy Students 2012 AIPP questionnaire responses (n = 96) were identified and pre-

post-test data investigated. Frequency analysis of this data is represented in Table 4.14. 

 

Table 4.14 

Number and percentage of Pharmacy Students 2012 pre-post-test 

who included legal, clinical or ethical justifications to support their argument claims 

Type of Justification Pre-test Post-test 

Legal 90 (93.8%) 92 (95.8%) 

Clinical 19 (19.8%) 77 (80.2%) 

Ethical 10 (10.4%) 36 (37.5%) 

 

The Wilcoxon Signed Rank test was used to compare the pre-test and post-test data. The test revealed 

that while there was no significant difference between the frequency of legal justifications pre-post-

test (T = 13.5, z = -0.707, p = 0.480), there was a significant difference when comparing clinical (T = 

63, z = -7.366, p = 0.000) and ethical (T = 49.5, z = -4.596, p = 0.000) type justifications. The effect 

size between pre-post-test clinical type justifications was large (Cohen’s d = 1.255), while the effect 

size of ethical type justifications can be described as intermediate (Cohen’s d = 0.703). 
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Analysis to examine the change in the types of justifications provided in the arguments pre-test versus 

post-test revealed that clinical reasons were the most frequently included justification type in post-test 

arguments that were not previously included by the students in their pre-test argument, with only two 

students providing them in the pre-test but not in their post-test argument. Ethical justifications where 

the next most frequent inclusion pre-test to post-test with 29 students including this type of 

justification in their post-test argument. Only three students provided them in their pre-test argument 

but not in their post-test. The inclusion of legal justifications was the most common justification 

included in both pre-test and post-test arguments and saw the smallest change of inclusion. Only five 

pharmacy students included legal justifications post-test but not pre-test, with only three students 

including them pre-test but not in their post-test argument. These results suggest that pharmacy 

students from pre-test to post-test expanded the type of justifications they used to support their 

argument claim. 

 

4.5.3.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test 

versus Delayed-post-test (n = 54) 

The Pharmacy Students 2012 were approached again in their pharmacy internship year in 2014 and 

invited to complete the AIPP questionnaire for the third time. Arguments were analysed for the types 

of justifications used to support their argument claim. Pharmacy intern responses (n = 54) that 

contained legal, clinical and ethical type of justifications where identified and data investigated. 

Again, this data set is described as delayed-post test data. To facilitate comparison 2012 pre-post-test 

data for these 54 individual participants was extract and frequencies of the types of justifications used 

are also represented in Table 4.15. 
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Table 4.15 

Number and percentage of participants’ pre-post-test and delayed-post-test that 

included legal, clinical or ethical justifications to support their argument claims 

Type of 

Justification 

Pre-test Post-test Delayed-post-test 

Legal 53 (98.1%) 51 (94.4%) 54 (100%) 

Clinical 12 (22.2%) 42 (77.8%) 37 (68.5%) 

Ethical 6 (11.1%) 20 (37%) 25 (46.3%) 

 

The Wilcoxon Signed Rank test was used to investigate the data. The test showed that there was no 

significant difference between the number of participants who generated legal type justifications in 

their arguments when comparing pre-post-test (T = 2.5, z = -1.000, p = 0.317), post-delayed-post (T = 

0, z = -1.732, p = 0.830) or pre-delayed-post (T = 1, z = -1.000, p = 0.317) data sets. The test showed 

there was a significant difference for clinical type justifications between pre-post-test (T = 35, z = -

5.145, p = 0.000) and pre-delayed-post-test (T = 90, z = -4.226, p = 0.000), both with a large effect 

size (Cohen’s d = 1.14 and 0.89, respectively). There was no significant difference between post-

delayed-post-test data (T = 108, z = -1.043, p = 0.297) for the use of clinical type justifications in 

participant arguments. A similar result in terms of significance was identified for ethical type 

justifications with a significant difference identified between pre-post-test (T = 19, z = -3.300, p = 

0.001) and pre-delayed-post-test (T = 39, z = -3.800, p = 0.000) with both representing an 

intermediate effect size (Cohen’s d = 0.67 and 0.786, respectively). No significant difference was 

found between post-delayed-post data (T = 180, z = -0.928, p = 0.353). 

 

Analysis of the change in the type of justifications included in the arguments revealed a similar 

pattern when comparing pre-test with post-test and pre-test with the delayed-post-test results. The 

most frequent justification included post-test or delayed-post-test from the pre-test arguments were 

clinical justifications with 32 participants post-test and 30 participants in the delayed-post-test, 

including clinical justifications that they did not include in their pre-test arguments. Only two 

participants in the post-test and three in the delayed-post-test included clinical justifications in their 
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pre-test arguments and not in their post-test or delayed-post-test arguments. In terms of ethical 

justifications, 22 participants included ethical justifications in their delayed-post arguments, which 

was slightly more the 16 participants who included ethical justifications in their post-test arguments 

after not including the justification type in their pre-test argument. Only two participants post-test and 

three participants delayed-post-test included ethical type justifications pre-test but not in their post-

test or delayed-post-test. There was little change post-test or delayed-post-test when comparing the 

inclusion of legal justifications, with only one participant in each group not including legal 

justifications pre-test but did in subsequent arguments. 

 

The pattern of the type of justifications included in arguments varied slightly when comparing post-

test with delayed-post-test arguments. Again, little change was seen with legal justification with three 

participants including legal justifications in the delayed-post-test who did not include legal 

justifications in their post-test arguments. Regarding clinical justifications, 14 participants included 

clinical justifications post-test but did not include them in their delayed-post-test arguments, while 

nine did not include them post-test but did in the delayed-post-test argument. When ethical 

justifications where compared, 17 participants included ethical justifications in their delayed-post-test 

arguments that did not included them post-test while 12 included them post-test but not in their 

delayed-post-test argument. 

 

In terms of pre-post-test data, the 54 participants who participated in all three sampling events of the 

AIPP questionnaire produced similar results to the pharmacy student sample of 96 participants 

demonstrating an expansion of the type of justification used to support their argument claim. The 

results also indicate this same expansion when pre-test and delayed-post-test data is compared. The 

lack of significance between post-test and delayed-post-test data suggests that arguments produced by 

pharmacy students after being trained in argumentation were statistically comparable in terms of the 

types of justifications used to support argument claims. 
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4.5.3.3 Analysis 3 – Pharmacy Interns 2012 (n = 61) versus Pharmacy Interns 2014 (n = 54) 

The frequencies of the type of justifications used to support the argument claims generated by 

Pharmacy Interns 2012 in response to the AIPP questionnaire are represented in Table 4.16. The 

results have been presented alongside the Pharmacy Intern 2014 results (delayed-post-test) to enable 

comparison. 

 

Table 4.16 

Number and percentage of Pharmacy Interns 2012 and 2014 who included  

legal, clinical or ethical justifications to support their argument claims 

Type of Justification Pharmacy Interns 2012 

(n = 61) 

Number and percentage 
 

Pharmacy Interns 2014 

(n = 54) 

Number and percentage 
 

Legal 58 (95.1%) 54 (100%) 

Clinical 37 (60.7%) 37 (68.5%) 

Ethical 3 (4.9%) 25 (46.3%) 

 

The Mann-Whitney U test was used to compare the two independent sets of data.  The test revealed 

that there was no significant difference between the number of legal (U = 1566, z = -1.644, p = 0.100) 

and clinical (U = 1517, z = -0.875, p = 0.382) justifications generated by both groups from 2012 and 

2014.  However, there was a significant difference with a large effect size (Cohen’s d = 1.091) 

concerning the use of ethical justifications (U = 965.5, z = -5.137, p = 0.000), with only 3 (4.9%) 

pharmacy interns from 2012 including ethical type justifications to support their argument claim while 

25 (46.3%) of the 2014 interns included ethical based reasons. 
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4.6 Soundness of Argument 

Soundness of argument was analysed for the alignment of argument justification with those of the 

Gold Standard and the alignment of argument with the Gold Standard claim and justification.  

 

4.6.1 Alignment of Argument Justifications with Those of the Gold Standard 

4.6.1.1 Analysis 1 – Pharmacy Students 2012 Pre-test versus Post-test (n = 96) 

The expert constructed Gold Standard response to the scenario in the AIPP questionnaire was 

analysed using qualitative analysis techniques to reveal categories and sub-categories of the types of 

justifications used by the pharmacy experts in their argument (see Table 3.9 from Chapter 3).  Coded 

participant arguments were then inspected to see which Gold Standard justifications had been 

included in their arguments.  Frequencies of the aligned Gold Standard legal, clinical or ethical 

justifications in Pharmacy Students 2012 AIPP questionnaire responses (n = 96) were identified and 

pre-post-test data investigated. Frequency analysis of this data is represented in Table 4.17. 

 

Table 4.17 

Number and percentage of Pharmacy Students 2012 pre-post-test who aligned 

with Gold Standard legal, clinical or ethical justifications to support their argument claims 

Gold Standard 

Justifications 

Pre-test Post-test 

Legal 78 (81.3%) 88 (91.7%) 

Clinical 10 (10.4%) 74 (77.1%) 

Ethical 8 (8.3%) 25 (26%) 
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The Wilcoxon Signed Rank test was used to compare the pre-test and post-test data. The test revealed 

that there was a significant difference between the frequencies of legal (T = 52.5, z = -2.235, p = 

0.025), clinical (T = 33.5, z = -7.878, p = 0.000), and ethical (T = 70, z = -3.272, p = 0.001) Gold 

Standard aligned justifications pre-post-test. The effect size was small for the frequency of legal 

justifications (Cohen’s d = 0.327), large for clinical justifications (Cohen’s d = 1.382) and 

intermediate for ethical justifications (Cohen’s d = 0.486). 

 

Analysis revealed that the inclusion of clinical justifications aligned with the Gold Standard response 

was the most prevalent change seen between pre-test and post-test arguments with 65 pharmacy 

students including these aligned justifications in their post-test arguments. Inspection of ethical 

justifications that aligned with the Gold Standard response found that 22 pharmacy students included 

justifications of this type in their post-test argument, while five pharmacy students included them in 

their pre-test argument but not in their post-test argument. Similarly, 15 pharmacy students included 

legal justifications aligned with the Gold Standard response in their post-test arguments with five 

including them pre-test but not in their post-test argument. Inclusion of Gold Standard response 

aligned justifications in the pre-test, and a lack of inclusion in the post-test is explained by the change 

in the argument stance by pharmacy students: nine pharmacy students changed their argument 

position from disagree, which aligned with the Gold Standard claim, to agree or unsure in their post-

test argument. The change of argument position therefore changed the supporting justifications. These 

results suggest that from pre-test to post-test, pharmacy students not only expanded the type of 

justifications they used to support their argument claim but they tended to align with justifications 

used by pharmacy experts. 
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4.6.1.2 Analysis 2 – Pharmacy Students 2012, Pharmacy Interns 2014 Pre-test versus Post-test 

versus Delayed-post-test (n = 54) 

The Pharmacy Students 2012 were approached again in their pharmacy internship year in 2014 and 

invited to complete the AIPP questionnaire for the third time. Arguments of the 54 respondents were 

analysed for the presence of the specific Gold Standard aligned legal, clinical and ethical justifications 

and frequencies investigated. This data set is described as delayed-post-test data. To facilitate 

comparison 2012 pre-post-test data for these 54 individual participants were extracted and frequencies 

of the Gold Standard justifications used are also represented in Table 4.18. 

 

Table 4.18 

Number and percentage of participants’ pre-post-test and delayed-post-test that included 

Gold Standards aligned legal, clinical or ethical justifications to support their argument claims 

Gold Standard 

Justifications 

Pre-test Post-test Delayed-post-test 

Legal 47 (87%) 48 (88.9%) 52 (96.3%) 

Clinical 5 (9.3%) 41 (75.9%) 36 (66.7%) 

Ethical 5 (9.3%) 13 (24.1%) 23 (42.6%) 

 

The Wilcoxon Signed Rank test was used to investigate the data. The test showed that there was no 

significant difference between the pre-test and post-test results (T = 20, z = -0.333, p = 0.739), post-

test and delayed-post-test results (T = 9, z = -1.414, p = 0.154), or pre-test and delayed-post-test 

results (T = 10, z = -1.667, p = 0.096) in terms of inclusion of legal justifications that aligned with the 

Gold Standard. Analysis of pre-test and post-test arguments revealed five participants included 

aligned legal justifications post-test while not including them pre-test, while four included them pre-

test but not post-test. Similar results were seen when comparing pre-test with delayed-post-test 

arguments with seven participants including legal reasons that aligned with the Gold Standard in their 

delayed-post-test results but not in their pre-test arguments. Only two participants included them in 

their pre-test but not in their delayed-post-test arguments. Analysis of post-test and delayed-post-test 
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arguments revealed six participants included legal justifications that aligned in the delayed-post-test 

but not in the post-test, with two including them post-test but not in the delayed-post-test.  Inclusion 

of aligned justification pre-test but not post-test or delayed test, or post-test but not delayed-post-test, 

may be due to a change in argument position that did not align with the Gold Standard response.  

 

In regards to inclusion of clinical type justifications that aligned with the Gold Standard, significant 

differences were identified between pre-test and post-test results (T = 19.5 z = -5.840, p = 0.000) as 

well as between pre-test and delayed-post-test (T = 80, z = -4.964, p = 0.000), with both showing a 

large effect size (Cohen’s d = 1.359 and 1.087, respectively). Aligned clinical justifications were the 

most prevalent inclusion in arguments from pre-test to post-test and delayed-post-test with 37 

participants post-test and 35 participants in the delayed-post-test including clinical justifications that 

aligned with the Gold Standard. Only a single participant post-test and four students in the delayed-

post-test included this type of aligned justifications pre-test and not in subsequent arguments. 

However, there was no significant difference between post-test and delayed-post-test results 

concerning aligned clinical justifications (T = 88, z = -1.091, p = 0.275). Analysis revealed that while 

eight participants included clinical justification that aligned with the Gold Standard in the delayed-

post-test while not including them in their post-test argument, 13 participants included them in their 

post-test argument but not in their delayed-post-test argument. This accounts for the slight variations 

in results seen between these two data sets. 

 

Comparison of the inclusion of ethical justifications that aligned with the Gold Standard was found to 

be significantly different for pre-test and post-test (T = 22.5, z = -2.138, p = 0.033), post-test and 

delayed-post-test (T = 87.5, z = -2.041, p = 0.041), and pre-test and delayed-post-test (T = 23, z = -

3.838, p = 0.000) comparisons. The effect size was small for both pre-post-test and post-test and 

delayed-post-test comparisons (Cohen’s d = 0.42 and 0.401 respectively) and an intermediate effect 

size for pre-test and delayed-post-test comparison (Cohen’s d = 0.795). Analysis revealed that 11 
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participants post-test included aligned ethical justifications in their arguments that participants did not 

include pre-test, with only three including them pre-test but not post-test. Analysis of delayed-post-

test arguments revealed 20 participants included aligned ethical justifications that they did not include 

in their pre-test arguments, with only two including them pre-test but not in their delayed-post-test 

argument. Similar results were seen when examining post-test and delayed-post-test results with 17 

participants including ethical justifications that aligned with the Gold Standard in their delayed-post-

test arguments but not in their post-test argument. Seven participants included the aligned justification 

type post-test but not in the delayed-post-test. 

 

In terms of pre-post-test data the 54 participants who participated in all three sampling events of the 

AIPP questionnaire produced similar results to the pharmacy student sample of 96 participants 

demonstrating not only an expansion of the type of justification used but also an improvement in 

terms of alignment with experts in the pharmacy profession; the greatest improvement seen in the 

inclusion of clinical justifications. While post-test and delayed-post-test arguments produced similar 

results in terms of the inclusion of legal and clinical justifications, the pharmacy interns that produced 

the delayed-post-test argument data included more ethical justifications that aligned with pharmacy 

experts. 

 

4.6.1.3 Analysis 3 – Pharmacy Interns 2012 (n=61) versus Pharmacy Interns 2014 (n=54) 

The arguments produced by the Pharmacy Interns 2012 who completed the AIPP questionnaire was 

also investigated for the inclusion of justifications that aligned with those of the Gold Standard 

response generated by experts in pharmacy. The frequency of pharmacy interns legal, clinical and 

ethical justifications aligned justifications are represented in Table 4.19. The results have been 

presented alongside the Pharmacy Intern 2014 results (delayed-post-test) to enable comparison. 
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Table 4.19 

Number and percentage of Pharmacy Interns 2012 and 2014 that included  Gold Standards 

aligned legal, clinical or ethical justifications to support their argument claims 

Gold Standard 

Justifications 

Pharmacy Interns 2012 

(n = 61) 

Number and percentage 

Pharmacy Interns 2014 

(n = 54) 

Number and percentage 

Legal 56 (91.8%) 52 (96.3%) 

Clinical 38 (62.3%) 36 (66.7%) 

Ethical 3 (4.9%) 23 (42.6%) 

 

The Mann-Whitney U test was used to compare the two independent sets of data. The test revealed 

that there was no significant difference between the number of aligned legal (U = 1573, z = -1.001, p 

= 0.317) and clinical (U = 1575, z = -0.486, p = 0.627) justifications generated by both groups from 

2012 and 2014. However, there was a significant difference with a large effect size (Cohen’s d = 

1.001) concerning the use of aligned ethical justifications (U = 1026.5, z = -4.799, p = 0.000). Only 

three (4.9%) of the pharmacy interns from 2012 included ethical type justifications to support their 

argument claim while 23 (46.2%) of the 2014 interns included ethical based reasons. The result 

concerning the use of aligned ethical justifications is comparable to the use of ethical justifications 

overall. 

 

4.7 Alignment with Gold Standard Claim and Justifications 

Two types of arguments are presented in this section: those that aligned with the Gold Standard claim 

and included aligned legal, clinical and ethical justification types, and those that aligned with the Gold 

Standard claim and included aligned legal and clinical justification types. 

 

4.7.1 Arguments that Aligned with Gold Standard Claim and Included Aligned Legal, Clinical and 

Ethical Justification Types 

Arguments generated in response to the AIPP questionnaire were examined to identify if they aligned 

with both the Gold Standard claim and contained at least one sub-category of each of the legal, 
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clinical and ethical type justifications. Therefore, a participant’s response had to disagree with the 

pharmacist’s actions in the scenario presented in the AIPP questionnaire and include at least one legal, 

clinical and ethical justification in their argument that was also represented in the Gold Standard 

response produced by the pharmacy experts. Table 4.20 represents each participant group (as well as 

sub-group) included in this study and the frequencies of arguments that met these criteria. 

 

Table 4.20 

Percentage and number of arguments that aligned with the Gold Standard 

claim and included at least one sub-category theme from each justification type 

Participant Group Number and Percentage Aligned with 

Gold Standard 

Analysis 1 (n = 96)  

Pharmacy Students 2012 (pre-test) 3.1% (3) 

Pharmacy Students 2012 (post-test) 18.8% (18) 

Analysis 2 (n = 54)  

Pharmacy Students 2012 (pre-test) 1.9% (1) 

Pharmacy Students 2012 (post-test) 14.8% (8) 

Pharmacy Interns 2014 (delayed-post-test) 29.6% (16) 

Analysis 3 (n = 61)  

Pharmacy Interns 2012 4.9% (3) 

 

The results of the participant groups were then compared within each analysis. When investigating the 

Pharmacy Students 2012 (n = 96), only three students aligned with the Gold Standard response pre-

test. However, this number increased to 18 in the post-test results. Interestingly, only one of the three 

students who aligned in the pre-test produced an argument that aligned with the Gold Standard in the 

post-test. The Wilcoxon Signed Rank test revealed this was a significant difference with intermediate 

size effect (Cohen’s d = 0.513) between pre-test and post-test results (T = 20, z = -3.441, p = 0.001). 

 

Comparison of the second analysis involving the sub-set of participants from the original Pharmacy 

Students 2012 group that had completed the AIPP questionnaire for the third time as Pharmacy 
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Interns 2014 (n = 54) revealed similar results when pre-test and post-test data were analysed. Here, 

one participant had aligned with the Gold Standard pre-test and eight aligned post-test. The Wilcoxon 

Signed Ranks test revealed this to be significant (T = 5, z = -2.333, p = 0.002), with a small effect size 

(Cohen’s d = 0.461). The single case that aligned in the pre-test did not align in the post-test or 

delayed post-test with the Gold Standard post-test. Not surprisingly, the Wilcoxon Signed Rank test 

also revealed a significant difference between pre-test and delayed-post-test results (T = 9, z = -3.638, 

p = 0.000), with an intermediate effect size (Cohen’s d = 0.747). When the post-test results were 

compared with the delayed-post-test results, the Wilcoxon Signed Rank test revealed no significant 

difference (T = 80.5, z = -1.706, p = 0.088). However, it should be noted that the number of 

participants who aligned with the Gold Standard doubled from eight to 16 post-test to delayed-post-

test. Only one of the original eight participants who aligned in the post-test generated an argument 

that aligned with the Gold Standard in the delayed-post-test. 

 

The Mann-Whitney U test was used to compare the two independent pharmacy intern samples of 

2012 (n = 61) and 2014 (delayed-post-test, n = 54). The test revealed a significant difference (U = 

1240, z = -3.546, p = 0.000), with an intermediate effect size (Cohen’s d = 0.726) between the groups 

in terms of number of participants that aligned with the Gold Standard response. Sixteen (29.6%) of 

the 2014 participants constructed arguments that aligned with the Gold Standard, while only three 

(4.9%) participant of the 2012 sample did the same. 

 

4.7.2 Arguments that Aligned with Gold Standard Claim and Included Aligned Legal and Clinical 

Justification Types 

A final analysis was employed that excluded ethical justifications.  It was decided to exclude this 

category type from the selection criteria and investigate the results because ethical reasons were the 

least prevalent justification in comparison to legal and clinical categories.  Also, identifying a 

standpoint that is legally and clinically sound, identifies that a pharmacist is behaving in an ethical 
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manner. Therefore, the student response had to disagree with the pharmacist’s actions in the scenario 

and include at least one legal and clinical justification.  

 

Table 4.21 represents each participant group included in this study and the frequencies of arguments 

that met these new criteria (i.e., a claim of disagreement with the pharmacist in the scenario of the 

AIPP questionnaire and at least one legal and clinical justification that aligned with the Gold Standard 

sub-category themes). 

 

Table 4.21 

Percentage and number of arguments that aligned with the Gold Standard claim 

and included at least one sub-category theme from the legal and clinical justification types 

Participant Group Number and Percentage Aligned 

with Gold Standard (legal and 

clinical only) 

Analysis 1 (n = 96)  

Pharmacy Students 2012 (pre-test) 8.3% (8) 

Pharmacy Students 2012 (post-test) 69.8% (67) 

Analysis 2 (n = 54)  

Pharmacy Students 2012 (pre-test) 9.3% (5) 

Pharmacy Students 2012 (post-test) 63% (34) 

Pharmacy Interns 2014 (delayed-post-test) 57.4% (31) 

Analysis 3 (n = 61)  

Pharmacy Interns 2012 57.4% (35) 

 

The results of the participant groups were then compared within each analysis. When investigating the 

Pharmacy Students 2012 (n = 96), eight students aligned with the criteria in the pre-test performance, 

but this number increased to 67 in the post-test results. Investigation showed that 61 students 

improved their performance in the post-test while two of the original students who met the criteria in 

the pre-test did not meet the criteria in the post-test. The Wilcoxon Signed Rank test revealed this was 
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a significant difference between pre-test and post-test results (T = 64, z = -7.433, p = 0.000), with a 

large effect size (Cohen’s d = 1.271). Although significant improvement was also seen in the original 

criteria that included ethical justifications, the number of students meeting the new criteria was much 

greater with nearly four times as many students meeting these new criteria in the post-test. The overall 

percentage of students who met these criteria (69.8%) was also the highest when all participant groups 

were compared, replacing the Pharmacy Interns 2014 who had the highest percentage of participants 

meeting the criteria in the first examination of alignment with the Gold Standard that included ethical 

justification type. 

 

Comparison of the second analysis involving the sub-set of participants from the Pharmacy Students 

2012 group that had completed the AIPP questionnaire for the third time as Pharmacy Interns 2014 (n 

= 54) revealed similar results when pre-test and post-test data was analysed. In this case five 

participants had aligned with the Gold Standard pre-test and 34 aligned post-test and the Wilcoxon 

Signed Rank test revealed this to be significant (T = 34, z = -5.048, p = 0.000) with a large effect size 

(Cohen’s d = 1.111). Investigation showed that 31 participants improved pre-test to post-test with two 

of the original five that met these criteria pre-test, not meeting the criteria post-test. Not surprisingly, 

the Wilcoxon Signed Rank test also revealed a significant difference between pre-test and delayed-

post-test results (T = 92.5, z = -4.33, p = 0.000), with a large effect size (Cohen’s d = 0.917). When 

the post-test results were compared with the delayed-post-test results the Wilcoxon Signed Rank test 

revealed no significant difference (T = 195, z = -0.557, p = 0.577). It is interesting to note that while 

31 participants met the criteria in the delayed-post-test, 13 of these participants did not meet the 

criteria in their post-test argument and had improved their performance two years later in their 

internship year. Also, of the 34 participants who had met the criteria post-test, 16 of these participants 

did not meet the criteria two years later in the delayed-post-test. Therefore, only 18 (or 52%) of the 

students maintained their performance over two years. 

The Mann-Whitney U test was used to compare the two independent pharmacy intern samples of 

2012 (n = 61) and 2014 (delayed-post-test, n = 54). Unlike the result for the original criteria that 
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included ethical justifications, the test revealed no significant difference (U = 1646.6, z = 0.003, p = 

0.997). 

 

By excluding ethical justifications within the criteria, the results show a different picture of the 

performance of the participant groups and sub-groups. First, there was a greater frequency of 

participants within each group and sub-group that met these criteria. Second, the frequency of 

Pharmacy Interns 2014 that met these criteria did not significantly differ from the Pharmacy Students 

2012 (post-test) or Pharmacy Interns 2012 results. Using the previous criteria and including ethical 

justifications, only 4.9% of Pharmacy Interns 2012 met the criteria while 29.6% of the Pharmacy 

Interns 2014 met the criteria. However, when the requirement for ethical justifications was excluded, 

the results of the two pharmacy intern groups where identical (57.4% met the criteria). Although both 

pharmacy intern groups were issued with the AIPP questionnaire at the same time in their internship 

program, there may have been variation in their educational program and, in particular, their exposure 

to ethical considerations which could have impacted on the results. 

 

4.8 Arguments in Professional Practice – Reflection Activity 

After the Pharmacy Students 2012 completed their post-test response to the AIPP questionnaire, the 

students were handed back the pre-test AIPP questionnaire they completed the week before and were 

asked to examine and compare their pre-test and post-test responses. They were then issued with a 

reflection activity and asked to respond to the following three questions: 

1. Did your overall decision regarding the scenario change? 

2. Do you think your response improved?  If so, how did it improve and why do you think it 

improved? 

3. Did you find this activity helpful?  If so, why did it help you? 
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Completed reflections were collected and the qualitative analysis of these documents is reported in 

this section. 

 

The findings revealed that the pharmacy students unanimously found that learning about 

argumentation was helpful and believed it improved their arguments. Thematic analysis revealed that 

students perceived that the argumentation activity had improved their thinking, understanding and 

structuring behind the construction of their arguments. Table 4.22 presents the percentage of 

agreement to these three reflective questions. 

 

Table 4.22 

Pharmacy student percentage of agreement to reflective questions 

Did overall decision 

change? 

Do you think your 

response improved? 

Did you find this activity 

helpful? 

 

27% 100% 100% 

 

The majority of pharmacy students (70/96) reported that they did not change their overall decision in 

regard to the scenario presented in the AIPP questionnaire. This aligns with the data analysis of the 

position of the argument claims presented in student arguments. A typical response by students to this 

question was “remained the same”. A typical response by those who agreed with this statement and 

identified that their decisions had changed in regard to their argument position is the response below: 

I was able to better answer the question. (Participant 14, 3 April 2012) 

 

The following is an example of a more detailed response to this question. 

I went from unsure to NO, so my response changed. I think I was able to pick apart the case 

more closely and break it down and clearly link the facts to the law and ethics. (Participant 

47, 3 April 2012) 
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Thematic analysis of reflective responses to the last two questions, that asked students to explain their 

perceptions of any improvement of their arguments or whether the activity was helpful, produced very 

similar responses. Because all the pharmacy students responded that they believed their arguments 

improved, the activity was helpful and the reasons tended to be similar, the themes for each of these 

questions have been presented together. 

 

The analysis revealed three main themes in why students believed their arguments improved and why 

they perceived the activity as helpful. These themes were: improved thinking skills, improved 

understanding of how to approach a problem, and improved ability to structure and write an argument. 

 

4.8.1 Improved Thinking Skills 

Almost half of all the pharmacy students’ reflective statement (42/96) revealed sub-category themes 

related to thinking skills or cognition. These sub-categories included references to critical thinking, 

problem solving, logic, reasoning and descriptions related to the ability to “look deeper” into the 

scenario. 

 

Examples of typical reflective responses of this theme appear below: 

Yes, it has helped me think more in depth and be able to apply more evidence and logic in the 

case scenario. (Participant 36, 3 April 2012) 

Yes, better logic in explaining and analysing the case. (Participant 57, 5 April 2012) 

The activity improved my critical analysis techniques and my ability to use logical reasoning. 

(Participant 62, 5 April 2012) 

Examples of exemplary responses aligned with this theme appear below: 
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Yes, it did, because in the health professions such as pharmacy there are many grey areas 

where decisions making is very difficult due to moral, ethical, personal and professional 

reasons.  This activity helped clear my mind a bit better and allowed me to think how I need 

to think as a pharmacist. (Participant 77, 5 April 2012) 

Yes, it impressed upon me the value of methodical critical thinking in clinical situations and 

the value of considering all possible outcomes … I considered other perspectives and 

consequences and what will happen in the case of different decisions.  (Participant 7, 3 April 

2012) 

 

4.8.2 Improved Understanding of How to Approach a Problem 

Many pharmacy students (67/96) reported an improvement in understanding with respect to 

approaching decision making that was triggered by the scenario. This included being able to identify 

the multiple perspectives of the case, gaining a deeper understanding of the issues presented in the 

scenario, and how this understanding provided them with a greater confidence in responding. 

 

Examples of typical reflective responses of this theme appear below: 

My response improved as I now have a better understanding at what I am looking at and how 

to respond. (Participant 34, 3 April 2012) 

Yes, helped to break down the case and clearly see the points and link the points to laws … 

very helpful. (Participant 47, 3 April 2012) 

Examples of exemplary responses aligned with this theme appear below: 

Yes, I think it will be beneficial for future cases as it’s provided a solid understanding on 

what to look for and how to explain your opinion. (Participant 17, 3 April 2012) 
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Yes! This activity allows me to think outside the box in regards to various situations which I 

could come across in the future. I now further understand how ethics and laws can be applied 

in practice. (Participant 52, 5 April 2012) 

I now have a greater understanding of how I should react in real life. (Participant 13, 3 April 

2012) 

 

4.8.3 Improved Ability to Structure and Write an Argument 

By far the most common theme identified in the analysis and articulated by nearly all students (86/96) 

was references to improvement in the construction of an argument and how this was helpful. 

Reflections included references to arguments improving in terms of structure and being able to write 

more elaborate arguments that contained more evidence. 

 

Examples of typical reflective responses of this theme appear below: 

My response became more structured. I was able to find reasons to support my response a lot 

easier. (Participant 24, 3 April 2012) 

Very helpful because now I know how to structure my arguments properly. (Participant 65, 5 

April 2012) 

Examples of exemplary responses aligned with this theme appear below: 

My response definitely improved from three lines to three paragraphs. My second response 

was well organised, well explained with evidence and facts to support my opinions and was 

well constructed. (Participant 21, 3 April 2012) 

My responses improved in terms of the detail, content and structure of my answers. I talked 

more about the specific regulations and facts of the scenario and how they were the guiding 
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influences of my claim/opinion.  It was the same general answer just structured better through 

the four main parts of an argument. (Participant 31, 3 April 2012) 

 

Therefore, the feedback from the student reflections suggested that explicitly teaching thinking skills 

via argumentation was a worthwhile investment of teaching time. The students perceived this 

approach as overwhelmingly helpful and identified many benefits that expanded from just thinking 

and problem solving skills to communication skills such as writing and constructing an argument. 

 

4.9 Conclusion 

The purpose of this chapter was to present the results of the AIPP questionnaire. Descriptive and 

inferential statistics were used to investigate the data generated from the analysis of student arguments 

relating to argument structure and complexity, argument informal reasoning, argument content and 

justifications, and soundness of argument. Students’ reflections on using arguments in professional 

practice were also presented. 

 

The results show that the structure and complexity, informal reasoning and content of student 

arguments changed after the pharmacy students engaged in argumentation teaching and learning. 

Many of these changes were statistically significant including improvements in argument structure 

and complexity, informal reasoning becoming more rationalistic, increased number and type of 

argument justifications, and a movement towards alignment with the Gold Standard. The results also 

highlighted that the improvement in arguments of the Pharmacy Students 2012 were maintained two 

years later when they were Pharmacy Interns 2014. 

 

The comparison between Pharmacy Interns 2012 and Pharmacy Interns 2014 showed the latter 

generated arguments were more complex in terms of structure, number of justifications and the 
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inclusion of ethical type justifications. However, many aspects showed no significant difference 

including the use of rationalistic informal reasoning, argument position and use of legal and ethical 

justifications. 

 

Student reflections revealed the argumentation teaching strategies were perceived as a helpful activity 

that assisted in their ability to approach and think about the problem presented in the AIPP scenario 

and how to structure and write an argument. The following chapter presents the results from the 

student interviews. 
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Chapter 5: Interview Results 

 

5.1 Introduction 

The previous chapter presented the argumentation results from the analysis of the AIPP questionnaire. 

This chapter presents the results from the participant interviews. Insights from the interview data can 

assist in answering all three research questions associated with this research. This chapter presents an 

overview of the interview analysis, participants’ perceived skills that developed during the pharmacy 

course, the definition of terms, meaningful activities that helped participants to develop generic skills, 

and learning to make decisions. 

 

5.2 Overview of Interview Analysis 

As described in detail in Chapter 3, Pharmacy Students 2012, Pharmacy Interns 2012 and Pharmacy 

Interns 2014 were interviewed through one-on-one face-to-face, email or focus group interviews. 

These participants were all asked the same semi-structured questions. The aim of the questioning was 

to elicit participants’ insights into the following: 

a) Perceived generic skills development: the generic skills the participants perceived they 

had developed during their course, 

b) Definitions of the study’s key concepts: insights into how participants defined the 

concepts key to this investigation e.g. critical thinking and an argument,  

c) Perceived activities that helped develop skills: participant perceptions and opinions about 

activities that helped develop their critical thinking skills and ability to construct an 

argument, and 
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d) Learning to make decisions: participant perceptions of how their understanding of 

pharmacy professional practice issues developed and how they learnt to make decisions in 

this context. 

 

All participants were found to have similar insights and opinions regardless of their year of graduation 

or position within the course. Due to this similarity, it was decided to present the findings of the 

participant interviews under four headings related to the line of enquiry of the interview questions: (1) 

the definition of an argument, (2) perceived generic skills that developed during the pharmacy course, 

(3) meaningful activities that helped develop generic skills and (4) learning to make decisions. Under 

each line of inquiry, themes have been identified through analysis of the interview data. These are 

presented in Table 5.1. 

It should be noted that quotations include participant pseudonym for ethical purposes.  Participant 

descriptions and pseudonyms are detailed in Table 3.11. 

 

Table 5.1 

Line of inquiry and themes from interview data  

Line of Inquiry of Interview Questioning Themes from Interview Data 

1. Perceived skills that developed during the 

pharmacy course 

• No development 

• Communication skills 

• Thinking skills 

• Information skills 

2. The definition of an argument • A disagreement or presentation of reasoning 

3. Meaningful activities that helped develop 

generic skills 

• Activities that connected to real life 

• Learning activities that involved aspects of 

research 

• Constructing arguments and participating in 

debates 

4. Learning to make decisions • Value of work experience 

• Importance of peers 
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5.3 Perceived Skills that Developed During the Pharmacy Course 

The School of Pharmacy had invested much time discussing and designing a curriculum so that the 

course delivered both pharmacy-specific skills and competencies, as well as developing generic skills 

that had been identified by the university and profession as significant. These included a range of 

thinking and communication skills such as critical thinking, problem solving and the ability to 

communicate and construct arguments. Thus, the interviews were started by asking the participants 

what types of skills, besides pharmacy-specific skills, they believed they had developed over the time 

of their involvement in the Bachelor of Pharmacy course. 

 

Four themes were identified regarding the skills students believed they had developed in their course: 

no development, communication skills, thinking skills and information skills. The first response, 

common to four participants from the Pharmacy Students 2012/Pharmacy Interns 2014 and three 

participants from Pharmacy Interns 2012 was that they did not believe that their time in the course had 

developed any generic skills further than what they had already established in high school. Example 

quotes related to this belief are presented below. 

I don’t think I have really learnt anything different from school. (Jacob, Pharmacy Student 

2012, 26 September 2012) 

To be entirely honest I am actually unsure if I have made significant progress in terms of 

problem solving skills and such compared to when I had just completed high school. While 

there has been some development I do wonder if it is sufficient in order to get to where I need 

to actually be. (James, Pharmacy Intern 2012, 27 September 2012) 

I don’t think the course improved my skills from school. It was only really when I started my 

internship where I felt I was developing new skills by putting things I learnt into practice. 

(Jasmine, Pharmacy Intern 2014, 16 September 2014) 
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Those participants who did identify development of skills described communication skills, various 

thinking skills, and information skills. Communication skills where identified by most participants. 

They described these skills as involving interacting with people, educating patients and presentation 

skills. A typical example is Queenie’s description: 

Communication skills such as patient counselling and just working with other people. 

(Queenie, Pharmacy Student 2012, 26 September 2012) 

 

Interestingly, five participants also described how these communication skills had improved their 

confidence in forming professional relationships with patients and even the ability to make friends 

within a group of people they did not necessarily know well. An example is Nancy’s insights: 

Definitely my communication skills and I think my confidence, especially in the [tutorials] 

and the lab where I am in groups that may not be my normal friendship groups, have really 

helped me and taken me outside of my little circle of friends and introduced me to other 

people.  And I think this is important because when you graduate you can communicate on 

the spot with people you might not necessarily know. (Nancy, Pharmacy Student, 26 

September 2012) 

 

Various thinking skills were described by 20 participants, including the ability to connect information 

from various sources to solve problems. Below is an exemplary example provided by Michael: 

One thing I have learned has been connecting information. Given that you see it in isolation 

as the concept and then it comes up again in a different topic and it might be a while later and 

you think, wait a minute, I can link that to that and can use those core foundations and then 

apply that knowledge and solve that with that. So, you learn to solve things with knowledge, 

not just memorise things. You really have to understand things and not fudge your way 

through. (Michael, Pharmacy Student 2012, 26 September 2012) 
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Other participants who had been involved in the Honour Stream of the pharmacy course identified 

their research skills and how this experience had developed their thinking skills. This is illustrated in 

Belinda’s quote: 

I developed research skills because I completed Honours in my fourth year of pharmacy.  

This experience also allowed me to develop analytical and critical thinking skills. (Belinda, 

Pharmacy Intern 2012, 25 October 2012) 

 

Information skills were also identified by six participants and the ability to discern between sources of 

information. An example of this skill is provided by Kurt: 

The biggest thing that university helped me with personally was how and where to find 

accurate and reliable information that aids us with every day decision making in the 

pharmacy. Examples of this include appropriate reference tools and skills that enable us to 

read something and determine whether it can be considered a reliable source of information. 

(Kurt, Pharmacy Intern 2014, 20 September 2014) 

 

While some of the participants did not perceive that their university course has impacted on their skill 

development from high school, many identified various thinking, communication and information 

skills as being developed during their pharmacy course. 

 

5.4 The Definition of Terms 

Initially, each focus group or participant was asked for their definition of critical thinking, ethical 

thinking and an argument. The interviews revealed a similar understanding of critical and ethical 

thinking between all participants, with the only variation in response occurring with the term 

argument. 



148 
 

5.4.1 Definitions of Critical Thinking and Ethical Thinking 

Participants commonly described critical thinking as being associated with decision making or 

problem solving by analysing and evaluating information. Below are several typical examples from 

the interview transcripts: 

It is analysing things; it is very methodological and scientific type thinking.  (Nancy, 

Pharmacy Student 2012, 26 September 2012) 

Critical thinking is when you are presented with some facts and some information that may 

not be right or wrong. It might be somewhere in between or it might be the two extremes of 

information and you have got to take that information, digest it and say “Yes, that is useful” 

or “That is totally irrelevant” and then formulate a pathway or a decision you know from 

there and think about what am I going to do. What does this mean or how am I going to 

answer this question? And you have to think on your feet.  (Michael, Pharmacy Student 2012, 

26 September 2012) 

I guess it is instead of firing back an answer right away. You take the time to consider all the 

other factors before coming to a decision.  (Samantha, Pharmacy Intern 2012, 27 September 

2012) 

Critical thinking is a learnt process in which we assess and analyse information/situation 

based on our own knowledge and past experiences, and then making a judgement/decision 

based on our assessment of the information/situation.  (David, Pharmacy Intern 2014, 17 

September 2014) 

 

Ethical thinking was commonly described as thinking involving the consideration of ethical beliefs 

and arriving at decisions that are moral and the right thing to do. Following are some typical examples 

provided as definitions: 
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Thinking of making a decision based on what is right and what … the right thing is to do.  It is 

looking at the situation specifically and taking the persons situation into account and then 

being guided by what is right, morally right.  (Jacob, Pharmacy Student 2012, 26 September 

2012) 

Thinking where you bring in your morals, values and beliefs into that as well.  (Nancy, 

Pharmacy Student 2012, 26 September 2012) 

Ethical thinking means not doing harm to others and making decisions that are just, legal and 

morally right.  (Sara, Pharmacy Intern 2012, 9 October 2012) 

I guess it is when you take into account best practice and you … consider the consequences of 

your actions.  Because when you are ethical you want to do things for the greater good. So I 

think ethical thinking is when you consider that.  (Alexis, Pharmacy Intern 2014, 6 September 

2014) 

Four participants connected the pharmacy profession’s guiding ethical standards or principles as part 

of the consideration to describe ethical thinking. The following quote illustrate this: 

As opposed to critical thinking, ethical thinking involves assessment in the context of how an 

action will stand in respect to a particular set of ethics/standards. Whether or not these are 

personal/professional/legal etc. is context dependant. But it is likely that we will assess a 

prospective action against a variety of ethical principles and try to ascertain if it will comply 

with all of them. (David, Pharmacy Intern 2014, 17 September 2014) 

I think taking into account the ethical principles and putting it together with what you are 

actually making a decision about.  And thinking about the ethical ramifications of the decision 

and how it can affect others. (James, Pharmacy Intern 2012, 27 September 2012) 

 

These quotes highlight the ability of the participants to articulate relevant descriptions of the terms 

critical thinking and ethical thinking. 
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5.4.2 Definition of Argumentation 

Pharmacy Interns 2014 recalled being involved in the argumentation teaching strategy in 2012, as did 

Pharmacy Students 2012. Pharmacy Interns 2012 did not describe any training in argumentation 

besides a clinical debate they were involved in during their fourth year of the pharmacy course. The 

Pharmacy Students 2012 and Pharmacy Interns 2014 were able to recall both the clinical debate 

activity and the argumentation teaching strategy. 

 

Participants involved in the argumentation teaching strategy tended to describe an argument as a way 

of presenting one’s reasoning, while participants who had not been exposed to the teaching strategy 

tended to describe an argument as a disagreement or difference of opinion. Examples quotes from 

those who had been exposed to the argumentation teaching strategy included the following: 

An argument is presenting what would be facts and backings to what you are saying.  (Liz, 

Pharmacy Student 2012, 26 September 2012) 

It’s supporting your position with facts and tangible things and saying this is why I am saying 

this or that instead of just believe this. (Michael, Pharmacy Student 2012, 26 September 2012) 

A structured presentation of information designed to convince or explain to another party why 

your position is justified. (David, Pharmacy Intern 2014, 17 September 2014) 

 

Example quotes from those who had not been exposed to the argumentation teaching strategy 

included: 

I guess it is when you have an opposing opinion with the person you are having a discussion 

with and then the argument is the voicing of the opinions and hopefully coming to agreement 

and it is just different thinking coming into a discussion.  (Samantha, Pharmacy Intern 2012, 

27 October 2012) 
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A form of disagreement that may result in a large dispute. (Chris, Pharmacy Intern 2012, 20 

October 2012) 

 

Those students who had engaged in the argumentation teaching strategy had a greater understanding 

of an argument, expanding it from just being an exchange that takes place in a dispute to a way of 

communicating one’s reasoning on a matter. 

 

5.5 Meaningful Activities that Helped Develop Generic Skills 

The interview questions then focused on revealing participants’ perceptions of activities that assisted 

in the development of their critical thinking, ability to construct an argument and their understanding 

of professional practice issues. In their responses, participants were able to describe activities both 

generally as well as specifically. Three themes were identified in participants’ responses: activities 

that connected to real life work experience, activities that involved aspects of research, and activities 

that involved constructing arguments and participating in debates. 

 

5.5.1 Activities that Connected to Real Life 

Participants identified activities that were either real life (i.e., working in a pharmacy) or had 

authentic qualities. Nine participants identified real life work experiences in a pharmacy as a place 

where critical thinking skills developed. 

 

The following conversation from Focus Group Interview 1 (26 September 2012) with Pharmacy 

Students 2012, revealed that members of this group saw critical thinking skills as those that develop 

by experiencing real life: 
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Jacob: I feel I am really only developing these sorts of things at work when I am in the 

pharmacy. 

Researcher: Why do you think this? 

Liz: Probably because it is more practical. 

Jacob: Yeah, it is just a more practical perspective.  

Anita: It’s where you see everything in action. 

Brandon: You really need to experience the real thing to get an idea what it is really like and 

what you have to do. 

Michael: Yes, it really is a sink or swim thing, you have to get in there. 

 

During a one-on-one interview on 27 September 2012, Pharmacy Intern 2012 Samantha identified the 

exposure to situations that required critical thinking in the workplace as where she considered she had 

developed these skills. 

Samantha: I think I developed critical thinking more from work experience rather than at uni 

because, I guess, when you are in a situation where a customer presents you with an issue I 

found I could think about my decisions more when I had a person in front of me. 

Researcher: Was this because a real life person gave it more importance or relevance? 

Samantha: Yeah, I guess it just made it more relevant because within the course a lot of it was 

rote learning. There were instances where you were given a scenario to work through and that 

is where you would use your critical thinking. But I didn’t think I was put in that situation 

very often. And you can’t compare working through one case scenario versus working hours 

and hours at work, which is just one case scenario after the other. 
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All participants mentioned how authentic type cases helped them learn to critically think like a 

pharmacist. A typical response is that described by Alexis: 

I guess through the varying case studies/scenarios a real life based pharmacy encounters plus 

exam questions based on clinical cases … these helped me learn how to think critically from a 

pharmacist perspective. (Alexis, Pharmacy Intern 2014, 6 September 2014) 

 

5.5.2 Activities that Involved Aspects of Research 

Involvement in research projects was also identified by participants as another activity that assisted in 

the development of critical thinking skills and where information had to be analysed and evaluated. 

This was primarily described by participants who had completed their degree with honours, but a 

third-year unit titled ‘Pharmaceutical Project’ was also identified. This unit required students to work 

in groups of three to prepare a 3,000-word review of the literature on a topic selected for them by their 

supervisor who was a member of the school’s academic staff. Following are several quotes from 

participants describing the value of these research activities on the development of their critical 

thinking skills: 

Pharmaceutical Project. I really think this has helped because although we have our 

supervisor we have had to go out and find the evidence and make conclusions ourselves. 

Before this when I read stuff, I would just briefly read through abstracts. But this semester I 

have really had to delve deeper into it and really go, hang on this study says this, but they 

have only used 12 people, so it is not really valid. So, I think the hands on experience has 

really helped develop my critical thinking skills.  (Nancy, Pharmacy Student 2012, 26 

September 2012) 

I don’t think the pharmacy course improved my critical thinking skills initially because a lot 

of it was rote learning.  But I think around third and fourth year in Pharm[acy] Project—that 

is when I started having to think. Yes, this article helps, no that one doesn’t help me at all. 

(Katherine, Pharmacy Intern 2012, 27 September 2012) 
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My Honours project. I developed critical thinking because there were so many journal articles 

to read and I had to complete a literature review. It was here that I realised that everything 

was grey and not black or white. Because of this, I had to develop better analytical skills to 

complete my honours project.  (Belinda, Pharmacy Intern 2012, 25 October 2012) 

Critical thinking skills came from a number of different places, but primarily from my 

Honours course where I needed to critically assess literature for its validity, pharmacotherapy 

in the context of assessing what is suitable for the patient at this particular time, and pharmacy 

practice units to assess if my practice (or the practice of someone we were assessing) was 

appropriate.  (David, Pharmacy Intern 2014, 17 September 2014) 

 

5.5.3 Constructing Arguments and Participating in Debates 

When questioned specifically about activities that developed their abilities to construct an argument,  

the participants generally identified and discussed specific activities. The Pharmacy Interns 2012 

participants identified a clinical debate activity they had engaged with in their Pharmacotherapy unit 

in their fourth year. Below are various quotes from Pharmacy Interns 2012 participants as they recall 

the debating activity in connection with learning how to construct an argument: 

Nothing really comes to mind … We did have debates in fourth year pharmacotherapy and 

that was probably a good time to practice as you had to formulate your own arguments … but 

otherwise that was the only time. (Samantha, Pharmacy Intern 2012, 27 September 2012) 

I remember the debate activity really got us working on our ability to communicate an 

argument.  (Michelle, Pharmacy Intern 2012, 21 October 2012) 

 

The following excerpt of a one-on-one interview conducted with Pharmacy Intern 2012, Katherine, on 

27 September 2012 reveals her thoughts on learning how to debate. It illustrates how her perceptions 
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had changed on the activity from a student to a pharmacy intern and how experience and reflection 

have allowed her to see the relevance of learning skills associated with debating: 

Katherine: I think the debates in fourth year taught me how to deliver and how to persuade 

people and I now think it was quite good. I really hated doing it then, but now when someone 

comes in and says they don’t want to take this medication because they can’t see the point.  

Or they are worried about the side effects. It is my job to present an argument for the reasons 

for them to consider taking those risks. I have noticed that when I present information in this 

way it gives people clarity and they react more positively. 

Researcher: Why did you hate them? 

Katherine: They just seemed irrelevant at the time and you look at the drug knowledge and 

you think, “Yeah, I really need to know this.” But learning how to debate, you think … “No, I 

don’t really have to know this.” So I guess it just didn’t seem relevant at the time. 

 

At the time of the focus group interviews, the Pharmacy Students 2012 participants had only five 

months previously engaged with the argumentation teaching strategy, therefore each group recalled 

this activity. Below are examples of descriptions of the activities from these participants. The 

conversation tended to include a reflective discussion about the impact the argumentation teaching 

strategy had on their ability to construct an argument. This may have been inspired by the activity 

itself that involved students constructing an argument, being introduced to Toulmin’s argumentation 

pattern and then constructing an argument again and comparing the responses in a reflective activity. 

In the following excerpt from Focus Group Interview 2 (26 September 2012), Nancy, Queenie, Adele 

and the Researcher discuss the argumentation activity and reflect on the development of their skills: 

Nancy: Because you said argument, I can only associate my argument skills with pharmacy 

practice and the workshops.  I have always thought I was pretty good at arguments (laughs), 

but the way you showed it gave me the steps that really helped develop my skills further. 

Yeah, I found that helpful. 
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Researcher: Do you think being able to construct an argument will be useful for any other 

purpose? 

Adele: It has helped me look at how to construct anything I have to explain.  Why I think 

something … like in case studies. 

Nancy: I think we are going to be challenged all the time in the pharmacy world.  We are 

going to be challenged on our daily decisions and actions all the time.  I think having a 

skeleton, I guess you could call it, to form an argument if we come across a difficult situation. 

It would definitely help in real life, so way beyond the exam (laughs). 

Queenie: It has helped.  Previously, if I was asked to construct an argument, I would have a 

bit of an idea about what to do and you think.  Yes, this would be the right thing to say but I 

think the course has taught me to slow down, look deeper and do it better and communicate it 

better. 

 

Focus Group Interview 1 (26 September 2012) revealed an interesting conversation. This was a group 

that tended to see critical thinking as a life skill and a skill developed via workplace experience. As 

the conversation regarding critical thinking skills progressed, the argumentation teaching strategy was 

brought up by the participant Brandon. This took the conversation into an interesting discussion about 

how activities such as the argumentation teaching strategy can help people deal with the ambiguity of 

clinical and practice issues in real life. The group also discussed the application of the argumentation 

to real life: 

Brandon: I will say those particular workshops you did on arguments kind of helped a little 

bit, to be able to reinforce a way of approaching a problem as it kind of gave the foundations, 

the very basics … It was helpful and would help certain people that need help with learning 

how to think critically. 
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Researcher: So some people might be able to work it out by themselves, while some people 

might need a bit more of helping hand? 

Brandon: Yes. 

Michael: Some people feel more comfortable in the learning environment where they go 

alright, like a role play environment.  If I get it wrong, I won’t kill anyone, but I can learn 

from the experience … So I am going to do what I think and then I can learn from the 

experience and be directed and guided by that experience … So that is beneficial.  I think you 

do have to experience it firsthand in real life though, no matter what. 

Liz: The arguments we have done with you in pharmacy practice are relevant to what we do 

in pharmacotherapy when you have to recommend something or make a change.  You have to 

provide reasons for your change.  So you have to make a change and you have to say this is 

what I would recommend and why I would make this change. 

Brandon: Pharmacotherapy and Pharmacy Practice bring a lot of things that we learn together. 

Kind of like piecing it all together in a scenario. So it is just not one thing we are looking at 

but the whole thing we are looking at … like an actual pharmacist … to see if you can 

identify a problem and then form a solution to the problem. 

Jacob: I think a lot of the other units we do - the answer is really black or white. But with 

Pharmacy Practice and Pharmacotherapy it isn’t … Just say you can give a treatment … as 

long as you can explain why you would use this … as long as you can explain why you would 

recommend that over another one, then that can be right as well. 

Michael: A good example was one of our hospital visits. We had a patient and she was on 

gentamicin and she had end stage renal failure. They were not worried about the dose at all … 

her kidneys were shot and all they were worried about was some of the side effects of other 

medications … because the kidneys were shot and we can give her anything we like because 

we are not going to harm her kidneys anymore with any other drug, so it was no longer a 

concern … You have to learn to make sense of that kind of stuff. 
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Michael: Yes, you have to look at each situation. 

Brandon: When you go into the workforce this is what you see and you have to find solutions 

to people’s problems … So it is activities like this that really impact on the skills you need to 

be a pharmacist. 

Researcher: So, do you think it has any further application? 

Jacob: It just doesn’t just relate to the scenario you have given in the workshop, but to other 

scenarios in the real pharmacy setting when people come in and they want a particular drug 

and you go, “Well no, this one is better suited” … If you just say “No, you need this one”, 

and don’t tell them why, and if you cannot construct an argument and communicate it clearly 

then they are going to feel there is no good reason why they should have this recommendation 

instead. Yeah, you just can’t say no, have this, you have to be able to provide and 

communicate a reason. 

Brandon: I think when you work you see how applicable it is … For me, because I am 

working, I can already see this is useful and it actually helps. 

 

Email interviews with this same cohort of participants two years later when they were Pharmacy 

Interns 2014 revealed that they still recalled the argumentation teaching strategy. As they had 

progressed through the fourth year of the course, they also recalled the Pharmacotherapy debates. 

Following are two extracts from the email interviews: 

The ability to form a solid argument came primarily from Pharmacy Practice units, 

particularly those with a focus on ethical, moral and legal dilemmas. The focus on being able 

to defend your actions as a pharmacist in any given situation is an important skill, and these 

units helped me develop these skills.  (Alexis, Pharmacy Intern 2014, 6 September 2014) 

Pharmacy Practice units in third year had a number of tutorials specifically focussed on being 

able to develop arguments, and covered models we could use to develop them. Most of the 
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scenarios were of an ethical/legal nature, but they did serve to help me improve my skills at 

constructing an argument. The units also made me feel more confident that if I needed to, I 

could defend my actions as a pharmacist in the future. Pharmacotherapy units (mainly final 

year ones) did require us to offer a rationale for our recommendations, but they never required 

the level of depth that Pharmacy Practice units did. However, it was good to have some 

exposure to defending clinical choices. The main activities that made us aware of these skills 

were activities which were done in Pharmacy practice that specifically asked us to generate 

arguments as well as the debate activity in fourth year. (David, pharmacy intern 2014, 17 

September 2014) 

 

In terms of the type of learning activities that they believed helped them develop their critical thinking 

skills, participants identified real life work experience and authentic learning activities such as case 

studies and scenarios based on real life situations as necessary when learning to think critically. 

Learning activities that involved aspects of research such as assessing and evaluating literature were 

also considered valuable. Overall, the insights provided described argumentation as being helpful in 

teaching them how to approach a problem and communicate the reasoning behind their decision. 

 

5.6 Learning to Make Decisions 

The final stage of questioning in the interview process was directed at revealing participants’ 

perceptions of their understanding of professional practice issues. When this line of questioning was 

introduced it was initiated by relating an understanding of practice issues to being able to make 

decisions in professional practice. Therefore, participants tended to respond by describing how they 

had been introduced to the necessary knowledge required to understand professional practice issues 

and then how they learnt to apply this knowledge to be able to make decisions in professional 

practice. Thus, these findings have been titled ‘Learning to make decisions’. Analysis of the interview 
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data revealed two main themes within the participant responses: the value of work experience and the 

importance of peers. 

 

Participants described how they attained the necessary knowledge regarding professional practice 

issues through university and the pharmacy course via lectures, workshops, tutorials and by reading 

various textbooks. Pharmacy Practice and Pharmacology/Pharmacotherapy subjects were commonly 

identified as the subjects that presented course content that they considered was relevant to 

professional practice issues. Participants tended to see professional practice as law, ethics, 

professional governance and regulation knowledge delivered by Pharmacy Practice subjects and drug 

and drug therapy knowledge delivered by Pharmacology/Pharmacotherapy subjects.  Quotes that 

illustrate these ideas are presented below: 

Law and ethical knowledge is provided by listening to lectures and attending the workshops 

in pharmaceutical practice … knowledge of drugs, by attending pharmacology tutorials ... 

information on drug therapy is delivered in pharmacotherapy tutorials. (Brenda, Pharmacy 

Student 2012, 26 September 2012) 

Basic knowledge came from lectures and tutorials or from reading reference books such as 

the AMH. (Belinda, Pharmacy Intern 2012, 25 October 2012) 

The theory of pharmacy laws and drug therapeutics were conveyed most effectively to me in  

lectures presented in Pharmaceutical Practice and Pharmacotherapy. (Jasmine, Pharmacy 

Intern 2014, 16 September 2014) 

 

5.6.1 The Value of Working 

In regard to activities that helped the participants understand professional practice issues and make 

decisions, most of them identified the value of working in a pharmacy.  Here, pharmacy student 

Michael describes working in a pharmacy as the ultimate ‘unit’ of study in his degree: 
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Working in a pharmacy really puts it all together and working in a pharmacy is so important 

… I don’t know if people value it to a point that it is just the ultimate ‘unit’ you can study. 

(Michael, Pharmacy Student 2012, 26 September 2012) 

 

Others told how they saw the benefit and encouraged others to engage in work experience.  Liz 

explains how and why she encourages others: 

I don’t know why people do not work in a pharmacy. I am always saying, “Get a job, get a 

job!” Like, some second years I know, they just don’t see or understand how important it is 

until you get into it and you see how important it is. They go, “I don’t want to work on my 

Saturday, I want to study”, but working is probably more beneficial than spending the whole 

weekend in the library. (Liz, Pharmacy Student 2012, 26 September 2012) 

 

Pharmacy Intern James describes how he didn’t work a pharmacy prior to his clinical placements in 

the fourth year of the pharmacy course. Now, as a pharmacy intern, he perceives that some fourth-

year students that have worked in pharmacy during their course and that come for placement at his 

workplace, actually know more than he does as an intern. This demonstrates how valuable he sees 

work experience: 

I never worked in pharmacy before fourth year placements. But now when I have fourth years 

coming into the pharmacy, I am doing my internship in, if they have worked in pharmacy 

before, sometimes they know even more than me! I was wondering why I have the degree, 

but they know more than me! I keep thinking that it might be better just to work in a 

pharmacy instead of going to uni. I really do not think it would be that much different. I think 

pharmacy students need to go straight to a pharmacy to work way before fourth year. It 

should be from first year. (James, Pharmacy Intern 2012, 27 September 2012) 
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Pharmacy Intern David acknowledged the theoretical delivery of information and application of 

knowledge in Pharmacy Practice units within the course. But he also identified how every day work 

presents a vast array of scenarios and this exposure is where he saw his real understanding developed: 

Pharmacy Practice units definitely helped develop my understanding of the theoretical basis 

of these issues—how we deal with them and strategies to deal with them. The units also 

exposed me to issues I’d previously not been exposed to, but working in  a pharmacy exposed 

me to so much more and is what mainly made me aware of the various scenarios our 

profession faces and how to tackle them. (David, Pharmacy Intern 2014, 17 September 2014) 

 

5.6.2 The Importance of Peers 

Participants revealed the importance of learning from peers and the impact this had on their 

understanding of professional practice issues, but also on how they made decisions. Participants 

described two types of peers: their fellow students at university and professional peers in the form of 

the pharmacists with whom they had worked. 

 

Ten participants described the benefits of gaining other students’ perspectives on case studies that 

they worked on together at university and being able to get a collective view of many thoughts on a 

single case. Wendy a Pharmacy Student 2012 discussed how this sharing of ideas helped her 

understanding: 

Case scenario and being able to discuss things with our peers and seeing what they would do 

and their perspective. Because when you study by yourself it is just your thoughts and your 

perspectives in your head, and when you are in a classroom environment it is good to see 

these other perspectives as well. So personally, I found that after each workshop I had a better 

understanding of the material than I did before I went in.  (Wendy, Pharmacy Student 2012, 

26 September 2012) 
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Anthony provided similar insights to Wendy and highlighted the importance of verbal discourse, 

being able to evaluate other student responses and how hearing different perspectives was helpful. 

I think role playing and standing up and presenting a decision is definitely the type of 

activities. If you write something down on a piece of paper, you think about it. But standing 

up and saying in front of the class this is what I have done and this is why I have done it, and 

they can judge me as peers, because sometimes they point out that I didn’t think about this 

and that is really helpful. The verbal stuff is important.  (Michael, Pharmacy Student 2012, 26 

September 2012) 

 

Pharmacy students identified the value of stories from the workplace alongside the value of sharing 

their thoughts and responses to course activities. The following excerpt from Pharmacy Students 2012 

of Focus Group Interview 1 (26 September 2012) provides insight into student perceptions of the 

value of sharing work stories: 

Researcher: Do you share work stories with each other? 

Michael: Definitely. 

Brandon: Yes, you just hear all these stories, like about different drugs you may be learning 

about and it just helps to reinforce in your mind. 

Michael: More to the point, it makes you think. How would have I dealt with that? And you 

start to question yourself because sooner or later a similar thing is going to happen to you, and 

you are going to have to be prepared. 

 

Pharmacy Students 2012 and Pharmacy Interns 2012 and 2014 also described the impact of individual 

pharmacists they had worked with on the development of their skills and understanding of 

professional practice issues. Many had worked with numerous pharmacists and had noted the 
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individual differences between the practitioners. Here, Jacob describes his evaluation of the 

pharmacists he has worked with: 

The pharmacists I work with are all different, we have a couple where their clinical 

knowledge is really, really good. But then their interaction with the customers isn’t as good.  

But then the other pharmacists who can interact really well, they are still really, really good as 

they can communicate better with patients and let the patient know what they have to do, and 

they tend to be more effective pharmacists.  (Jacob, Pharmacy Student 2012, 26 September 

2012) 

 

Three Pharmacy Students 2012 participants talked about watching pharmacists and taking note of how 

the practitioners handled certain things as an example of how they might practice in the future: 

I like looking at pharmacists to see the way they handle and do things. And I think I like that 

way, or that way. And you think, “When I am a pharmacist, I am going to things this way.”  

(Liz, Pharmacy Student 2102, 26 September 2012) 

 

Four Pharmacy Interns also noted the variation in practice of different pharmacists and how they saw 

certain pharmacists with certain practice traits as role models: 

The thing that has helped me most with making decisions is the pharmacist I work with.  I 

always think, “What would she do?” … My pharmacist is a really good pharmacist, she is 

really legal compared to some others I have heard about.  (Katherine, Pharmacy Intern 2102, 

27 September 2012) 

 

Pharmacists were also seen as providing guidance to pharmacy interns in learning to function under 

the pressure of real life practice. 
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I think that one develops an understanding of professional practice issues from experience and 

exposure to such circumstances. Of course, this is only possible if you have the knowledge 

and skills acquired from a university degree. At [university], we did a lot of case studies and 

scenarios that required problem solving. But I think this is not enough until one is actually 

placed in such a situation together with your supervising pharmacist. Only then do you learn 

to function under pressure with your supervisor supporting and guiding you.  (Penny, 

Pharmacy Intern 2014, 17 September 2014) 

This line of questioning revealed that although knowledge and skills are developed to a certain level 

at university, real life work experience and exposure to the complexities of real life was essential for 

the extent of professional practice issues to be understood and skills such as decision making to be 

fully developed. The pharmacists who the participants worked alongside were identified as important. 

Participants were not only supported and guided by the pharmacists, they also observed the 

pharmacists dealing with situations and making decision. The importance of learning from and with 

fellow students by sharing stories of their workplace and by discussing their opinions and responses to 

learning activities was also highlighted. 

 

5.7 Conclusion 

This chapter presented the results from the participant interviews including focus group, one-on-one 

and email interviews. The findings reveal the skills the participants perceived developed during the 

pharmacy course, meaningful activities that helped them develop generic skills and insights into how 

they learn to make decisions. These insights reveal that many aspects of the design of the 

argumentation teaching strategy aligned with what the participants perceived as beneficial in teaching 

thinking skills and assisting with helping them understand professional practice issues necessary for 

making decisions. Aspects such as the authentic nature of the scenarios used and the inclusion of peer 

discussion during the argumentation activities were identified as beneficial. 
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Findings from this chapter indicate that teaching argumentation may be an effective way of teaching 

generic skills such as critical thinking and assist in students’ understanding of professional practice 

issues necessary in making decisions as a professional pharmacist. Two key aspects of professional 

development were identified by participants: the importance of real life work experience and the 

wealth of experience and exposure to professional practice issues this provides, and the importance of 

working alongside pharmacists to support and guide student professional development. 
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Chapter 6: Discussion and Conclusion 

 

6.1 Introduction 

The previous two chapters presented a synthesis of the questionnaires and interview data. This chapter 

discusses the findings that provided insights into the impact of the teaching strategy on students’ 

argumentation skills, critical thinking and understanding of professional practice issues. The findings 

that provided insight into durability of argumentation skills, critical thinking and understanding of 

professional practice issues as student progress from undergraduate to intern pharmacists are also 

presented. These findings are also compared with what is known about the development of these 

qualities in the literature. The implications and limitations of these findings are discussed. Finally, 

conclusions are drawn, and recommendations for future research will be made. Therefore, this chapter 

will present a discussion that will address the three research questions that have guided this study: 

Research Question 1: What is the level of argumentation skills, critical thinking and understanding of 

professional practice issues currently seen in intern pharmacists? 

Research Question 2: What is the impact of teaching argumentation skills to third-year undergraduate 

pharmacy students on their argumentation skills, critical thinking and understanding of professional 

practice issues? 

Research Question 3: What is the durability of argumentation skills, critical thinking and 

understanding of professional practice issues from undergraduate studies to professional practice?  
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6.2 Summary of the Study 

The objectives of this research were two-fold. First, to assess the impact of the argumentation 

teaching strategy on third-year pharmacy student argumentation skills, critical thinking and 

understanding of professional practice issues. Second, to assess how these qualities developed as the 

students progressed from undergraduates to intern pharmacists. 

 

6.2.1 Argumentation Teaching Strategy 

In summary, in the weeks prior to engaging students in the argumentation teaching strategy, students 

were presented with the necessary knowledge and concepts required to address the professional 

practice dilemma presented in the AIPP questionnaire and formulate an argument. Students then 

completed the pre-test AIPP questionnaire. This was to capture their arguments prior to engagement 

in the strategy. The following week, students engaged in the argumentation teaching strategy. This 

involved introducing students to the concept of argumentation, the elements of an argument utilising 

Toulmin’s argumentation pattern (TAP), a scaffolded approach to utilising TAP and the role of 

arguments in the pharmacy profession. The teaching strategy also involved practicing writing 

arguments in response to professional practice-based scenarios. The scenarios involved authentic 

dilemmas that are likely to be faced by pharmacists in their practice. The strategy also involved 

evaluating an argument and peer discussion guided by an expert pharmacist. Following engagement in 

the teaching strategy, the AIPP questionnaire was re-issued to gather post-test samples of student 

arguments. The gathering of pre-post-test arguments provided data that revealed insights into the 

impact of the teaching strategy on students’ argumentation skills, critical thinking and understanding 

of professional practice issues. After completing the AIPP questionnaire, students were also provided 

their pre-test AIPP questionnaire and asked to reflect on their performances and report on whether 

they had found the teaching strategy helpful. Focus group interviews were conducted to gain insights 

and perceptions about the development of their generic skills during their pharmacy course. 
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6.3 Impact on Argumentation Skills 

In this thesis, argumentation skills are defined as a student’s ability to structure and coordinate 

evidence to produce an argument that either supports or rejects a claim (Osborne, Erduran & Simon, 

2004). Using a modified version of Venville and Dawson’s (2010) argumentation framework for 

assessing pre-post-test arguments, the findings indicate that post-test arguments improved in terms of 

argument structure and complexity with a majority scoring higher on the post-test than the pre-test 

and an increase in the frequency of arguments scoring Level 3 or 4. Students’ arguments included 

more backings and qualifiers after they engaged in the argumentation teaching strategy. 

 

The observed improvement in students’ post-test arguments was mirrored in the insights revealed in 

their post-test reflection activity and the perceptions expressed in the focus group interviews. Students 

perceived the teaching intervention had been helpful and had improved their ability to structure and 

write arguments. 

 

This finding is consistent with similar studies that examined the impact of teaching argumentation on 

students’ argumentation skills as a consequence of argumentation activities (Cetin, 2014; Hong et al., 

2013; H.-S. Lin et al., 2011; McDonald, 2014; Osborne, Erduran & Simon 2004; Venville & Dawson, 

2010; Zohar & Nemet, 2002). These studies found post-instruction argumentation levels improved.  

Similar to Venville and Dawson (2010), the significance of this finding is that a brief teaching 

strategy seems to have produced a positive impact. The argumentation teaching strategy was delivered 

in a single three-hour workshop where students were introduced to TAP and practiced writing and 

analysing arguments. 
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6.4 Impact on Critical Thinking 

To examine the impact of the argumentation teaching strategy on students’ critical thinking it was 

determined that argument structure and complexity, students’ informal reasoning used to generate 

their argument, and the number and type of justifications they used would provide insights into 

students’ critical thinking. 

 

Student arguments tended to include more backings and qualifiers after students engaged in the 

argumentation teaching strategy. The post-test arguments become more structurally complex 

regarding the coordination of argument elements. Student post-test arguments also showed a 

significant shift towards rationalistic-type informal reasoning. That is, students shifted towards 

informal reasoning based on logic rather than emotion or intuition. Pharmacists operate in a multi-

faceted decision framework of clinical, legal, ethical and moral obligations. Therefore, rationalistic 

reasoning is necessary for pharmacists to understand practice issues in their entirety and enable 

logical and evidence-based decisions to be made. 

 

The results show that pharmacy students expanded the number and type of reasons they presented to 

justify and support their argument claim. Their justifications were categorised into three types—legal, 

clinical and ethical. Although there was no significant difference in the frequency of legal 

justifications, there was a significant increase in the use of clinical and ethical justifications. This 

demonstrates that student thinking expanded to consider different aspects of legal, clinical and ethical 

frameworks all of which need to be considered by pharmacists when making decisions. 

 

The positive impact on critical thinking skills was also reflected in the post-test reflection activity as 

well as in the perceptions expressed during the focus group interviews. In the post-test reflection 

almost half of all the pharmacy students’ reflective statements stated that the argumentation teaching 
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strategy helped them in respect to thinking skills or cognition. They referenced concepts such as 

problem solving, logic, reasoning and learning how to “look deeper” into the practice scenario. Many 

students also identified an impact on their metacognitive skills and dispositions citing an improved 

understanding of how to approach a problem, being able to identify more perspectives to the case and 

being able to better understand the issue from the point of view of the scenario stakeholders. The 

focus group interviews identified that learning to construct arguments was a meaningful activity for 

developing generic skills such as critical thinking, a skill that was identified as helpful in navigating 

the ambiguity of clinical practice. 

 

The post-test reflection activity and focus group interviews suggest that the students perceived the 

argumentation teaching strategy was able to target both their metacognitive skills as well as 

dispositions necessary for critical thinking. This suggests that students’ rational criteria, reasoning 

skills and dispositions necessary for critical thought had been positively impacted by the 

argumentation teaching strategy. These findings provide evidence that the argumentation teaching 

strategy appeared to have a positive impact on student critical thinking. 

 

Research studies that used similar activities involving argumentation and explicitly examined the 

impact on critical thinking are limited. These studies tended to use standardised tests, scoring rubrics 

that combine criteria related to argument elements (i.e., backings etc.) and justifications; or those that 

infer a correlation between complexity of argumentation and critical thinking. This may be due to the 

lack of clarity that exists with the concept of critical thinking. One such study by Sönmez, Kabataş 

Memiş, and Yerlikaya (2019) examined the impact of an argumentation-based inquiry approach being 

embedded into a general science laboratory course on first-year teacher candidates’ critical thinking. 

The impact on critical thinking was measured by administering standardised critical thinking tests, 

semi-structured interviews and scoring rubrics. They concluded that the argumentation-based inquiry 
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significantly impacted teacher candidate critical thinking skills when compared to traditional teaching 

methods (Sönmez et al., 2019). 

 

The shift towards rationalistic informal reasoning is consistent with other studies in the literature (e.g., 

Sadler & Zeidler, 2005a, Venville & Dawson, 2010). Venville and Dawson (2010) examined the 

impact of teaching argumentation on Year 10 students’ informal reasoning and found that the number 

of students producing arguments using rationalistic reasoning increased after the student engaged in 

argumentation activities. These authors proposed a relationship between informal reasoning and 

content knowledge and suggested an improvement in informal reasoning was linked to improved 

understanding of content knowledge. 

 

6.5 Impact on Understanding of Professional Practice Issues 

To examine the impact of the argumentation teaching strategy on students’ understandings of 

professional practice issues, the scenario that appeared in the AIPP questionnaire was presented to 

expert pharmacists and a Gold Standard response was generated (see Chapter 3). Student arguments 

could then be compared to the Gold Standard. The alignment with the Gold Standard response, in 

terms of standpoint and reasoning presented to justify argument claims, could then be investigated. 

Therefore, unlike argument structure and complexity, informal reasoning and the number and type of 

justifications, these findings consider the soundness of student reasoning presented in their arguments 

when framed in a context of the profession of pharmacy. 

 

The Gold Standard response to the AIPP scenario was “No” and to disagree with the actions of the 

pharmacist described in the scenario. Analysis revealed that most students aligned with  this 

standpoint. The change from pre- to post- was not significant and showed that most students already 
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aligned with the position of the pharmacy experts on the practice matter prior to engaging in the 

argumentation teaching strategy. 

 

The Gold Standard response to the AIPP scenario was analysed to reveal the categories and sub-

categories of the types of justifications used by the pharmacy experts in their argument (see Table 3.9 

in Chapter 3). Student arguments were then analysed and it was revealed there was a movement in the 

prevalence of legal, clinical and ethical justifications that aligned with the Gold Standard response in 

post-test arguments after students engaged in the argumentation teaching strategy. The findings reveal 

that clinical justifications that aligned with the Gold Standard response was the most prevalent 

inclusion seen between pre- and post-test arguments. Pharmacy students from pre-test to post-test not 

only expanded the type of justifications they used to support their argument claim but they tended to 

align with justifications used by pharmacy experts. 

 

Issues faced by pharmacists in real life are complex. Pharmacists are required to make decisions that 

are legal, clinically appropriate and ethical. Therefore, pharmacy students need to learn how to 

analyse issues presented to them and understand how to navigate the legal, clinical and ethical 

obligations to ensure patient welfare and professional boundaries are upheld. Therefore, even though 

students were taught relevant legislative information, and clinical and ethical guidelines; the key 

learning outcome was not only to understand the content but to demonstrate application of the content 

to make decisions about professional practice issues that are professionally acceptable and defensible. 

 

6.5.1 Types of Justification 

The next level of analysis performed was to identify arguments that aligned with both the Gold 

Standard claim and contained at least one sub-category of each of the legal, clinic and ethical type 

justifications. Therefore, a student’s response had to disagree with the pharmacist’s actions in the 
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scenario and include at least one legal, clinical and ethical justification in their argument that was also 

represented in the Gold Standard response produced by the pharmacy experts. This analysis revealed a 

small number aligned with the Gold Standard response pre-test and increased post-test. 

 

A final analysis was employed that excluded ethical justifications. This was because ethical reasons 

were the least prevalent justification in comparison to legal and clinical categories. Therefore, the 

student response had to disagree with the pharmacist’s actions in the scenario and include at least one 

legal and clinical justification. The findings of this new relaxed parameter revealed 8/96 pre-test and 

67/96 post-test. Investigation showed that 61 students improved their performance in the post-test 

while two of the original students who met the criteria in the pre-test did not meet the criteria in the 

post-test. 

 

The expansion of argument justifications that aligned with the Gold Standard demonstrates that these 

students identified the legal and clinical implications of the scenario and made decisions within the 

constraints of these aspects of the framework that guides pharmacy practice. Although, they did not 

mention ethical justifications, identifying a standpoint that is legally and clinically sound, identifies 

that a pharmacist is behaving in an ethical manner. 

 

6.5.2 Learning to Think Like a Pharmacist 

The interview data revealed insights into how the argumentation teaching strategy improved students’ 

understandings of the issues contained in the AIPP questionnaire scenario. Firstly, students identified 

the importance of thinking skills and how they had to learn to connect information from various 

sources to solve problems. The students who participated in the argumentation teaching provided 

insights into how learning to construct arguments helped them not only construct and communicate 

their response but also helped them learn to think critically. The interview data also revealed how the 
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argumentation teaching strategy created a learning environment where learning to think critically and 

solve problems could be practiced without causing any harm to patients in real life. 

When learning to think like a pharmacist and make decisions the interview data revealed the 

importance of real life experience and discourse with peers. The argumentation teaching strategy 

involved peer discussion and debate mediated by an expert pharmacist. The interview data identified 

the importance of listening to different perspectives, and presenting their own thoughts to their peers, 

was important in helping to understand professional practice issues. 

 

A study by Sampson and Clark (2011) also identified peer discussion was important for the 

development of reasoning in argumentation activities involving socio-scientific issues. They found 

that the accuracy and appropriateness of reasoning in student arguments was connected to the quality 

of peer discussion that took place in a group argumentation activity. The study conducted on 15–17-

year-old high school students identified that the number of ideas shared by a group, how the 

individuals responded, distinguished, challenged or critiqued the ideas and used data, determined 

whether the interactive process promoted or constrained the group’s single written argument they 

produced as part of the activity (Sampson & Clark, 2011). Higher performing groups in terms of 

interactions produced accurate explanations supported with appropriate reasoning and evidence, while 

lower performing groups produced inaccurate explanations and inappropriate justifications. 

 

Overall, the findings suggest that student understanding of professional practice issues improved after 

the student engaged in the argumentation teaching strategy. Student arguments moved towards 

alignment with the reasoning used to justify the claim in the Gold Standard produced by expert 

pharmacists. Interview data provides evidence that TAP provided guidance to the students about how 

to structure and better communicate an argument. This led to students looking into the scenario 

presented in the AIPP questionnaire “deeper” and analysing the problem presented in the scenario 



176 
 

more critically. This along with peer discussion appears to have assisted in students practicing to 

“think like a pharmacist” in a safe environment where mistakes could be made. 

 

6.6 The Durability of Skills and Understandings as Students Progress from Undergraduates 

to Intern Pharmacists 

To explore the impact of teaching argumentation, the undergraduate pharmacy students were 

contacted two years later when they were in their pharmacy internship year. As previously discussed 

in Chapter 2, there has been critique concerning the perceived benefits of using socio-scientific issues 

and argumentation in science education. Some critique related to the proximity of the assessments that 

were used to gather evidence of impact of argumentation after an intervention. It was suggested that 

placing assessments close to teaching interventions may not be the best method of identifying a 

sustained change. Assessments placed further apart from the teaching intervention was recommended. 

Therefore, it was decided to follow up the study participants in their internship year. This allowed for 

the collection and analysis of delayed-post-test data. This facilitated participant performance to be 

examined prior to being exposed to the argumentation teaching strategy, their performance straight 

after engaging in the strategy and then two years later. 

 

Findings of the group performance revealed that improvements seen after engaging in the 

argumentation teaching strategy in post-test argumentation levels, informal reasoning, number and 

type of justifications used in arguments were demonstrated two years later in the delayed-post-test 

arguments when the participants were intern pharmacists. 

 

When alignment with the Gold Standard response was examined the improvements seen after 

engaging in the argumentation teaching strategy were maintained and improved upon with the 

pharmacy interns of 2014 producing arguments that contained more ethical justifications. Two years 
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later, learning argumentation was still described in the interviews by the participants as being helpful 

in teaching them how to approach a problem and communicate the reasoning behind their decision in  

an argument. The authentic scenarios and real life problem aspects of the argumentation teaching 

strategy were also identified in interviews as being helpful activities in developing critical thinking 

skills. 

 

This finding suggests that there is evidence that the skills and understandings targeted in the 

argumentation teaching strategy were successfully transferred from undergraduate studies to 

pharmacy internship. However, when the data is examined at an individual performance level this 

conclusion becomes less clear and points to other factors that may impact on the development of these 

skills. For example, while many participants produced similar arguments in terms of complexity, 

number and type of justifications as they did as undergraduates after exposure to the argumentation 

teaching strategy, many performed better or worse in these categories two years later.  

 

Pharmacy interns from 2012 who had completed their degree without engaging in  the argumentation 

teaching strategy were also surveyed. While the participant group does not represent a control group, 

they do represent a group which provided an opportunity to compare two participant groups at a 

similar time in their pharmacist training and therefore provided a degree of insight into the 

development and durability of argumentation skills, critical thinking and understanding of 

professional practice issues. 

 

Comparison of the interviews and responses to the AIPP questionnaire of the pharmacy interns from 

2012 and 2014 also revealed important factors when examining evidence of the durability of 

argumentation skills, critical thinking skills and understanding of professional practice issues.  The 

pharmacy interns of 2014 produced arguments that were significantly more complex and justified 

their arguments with more ethical reasons. Their arguments aligned with the Gold Standard 
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significantly more than the pharmacy interns of 2012. However, when ethical justifications were 

removed from the criteria the results for the pharmacy intern groups were identical. The better 

performance of the 2014 pharmacy interns could have been due to it being the third time they had 

completed the AIPP questionnaire. There may also have been variation in the internship training 

program from 2012 to 2014. 

 

It is tempting to focus on the group results and the significant differences in performance of the intern 

cohorts, as together they present a compelling case for the positive impact of the argumentation 

teaching strategy. However, examining individual performance and acknowledging the aspects of the 

performance of the intern cohorts that were similar, suggests that there are many factors that are 

potentially influencing the development of these skills and understandings from the third year of the 

undergraduate pharmacy degree to the pharmacy internship program. The interview data highlights 

the importance of other learning activities such as case studies, research and debates that influenced 

the development of their skills and understandings. Other factors also included work experience and 

the influence of peers, including pharmacists. The argumentation teaching strategy provided an 

opportunity for a learning environment that had many features consistent with a community of 

practice that is, real-life practice that is side by side with an expert pharmacist for many hours 

provided an ongoing rich learning environment. 

 

As previously discussed in Chapter 2, it has been identified that more research is required to 

understand the development and teaching of complex thinking skills in pharmacy students (Oderda et 

al., 2010). Also, that the traditional way teaching is delivered in pharmacy programs needs to be 

addressed to embrace a more student centred and constructivist approach (Kang et al., 2010). There 

are only limited studies that examine the impact of teaching interventions to foster the development of 

thinking skills in pharmacy education (Oderda et al., 2010). Those that have designed approaches 

based on student-centred and active learning approaches have yielded positive outcomes in terms of 
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student perceptions, knowledge and skill performance (Cone, Bond & Pierson, 2013; Davis, 2014; 

Gleason et al., 2013; Hanna et al., 2014; Hanselin et al., 2016; Hogan & Dunne, 2018; James, Hartzler 

& Chen, 2016; Martin, Kraus & Kim, 2012; Nornoo, Jackson & Axtell, 2017; Sibbald, 2011; van 

Winkle et al., 2013). The current argumentation teaching strategy was designed to represent a 

constructivist approach to teach students how to understand professional practice issues and develop 

their thinking skills to solve problems framed by legal, clinical and ethical constraints.  

 

6.7 Limitations 

This teaching intervention has yielded positive and encouraging results; however, it is important to 

address the limitations of the research. Three approaches were used for analysing student’s 

argumentation. They were: (1) determining the complexity of the argument structure by analysing the 

pattern of the students’ argumentation, (2) determining the type of informal reasoning used during the 

argumentation and (3) identifying the number of type of justifications used to support the argument 

claims. The argument claim and justifications were then compared to the Gold Standard response to 

the AIPP questionnaire produced by expert pharmacists and this produced insight into the professional 

validity of the students’ arguments. 

 

The scheme used for determining the complexity of the structure of the arguments was based on the 

work of Venville and Dawson (2010). This scheme had previously been used to analyse written 

monologic arguments; however, the scheme had to be modified in response to student responses and 

was also found to be challenging for the researchers involved in the coding used due to the length of 

arguments composed by students and difficulty in separating the argument components. This 

modification and the challenge in use signifies a limitation of the research. 
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Another limitation is that there was only one AIPP questionnaire; therefore, pre-post-delayed post 

arguments exposed students to the same scenario and dilemma. Although the scenario and response to 

the dilemma were never discussed in the workshop, the participants may have remembered the 

scenario, discussed the dilemma with others and this may have improved their arguments. It also 

limits the findings to this scenario and the domain-specific nature of pharmacy practice. 

 

The unknown factors that may have had an impact on the development of thinking skills and 

understanding of pharmacy practice issues is another limitation. These are particularly important to 

the Pharmacy Intern participants and include the Pharmacy Intern training program that all interns are 

enrolled in during their internship year. This training program delivered by external providers, such as 

the Pharmaceutical Society of Australia, provides lectures and workshops on all aspects of pharmacy 

practice. The training program prepares interns for the final registration examinations for the 

Pharmacy Board of Australia. The exposure of the pharmacy interns to the curriculum of this training 

program along with the impact of work experience and guidance by pharmacist colleagues could have 

had an impact on their performance in responding to the AIPP questionnaire. 

 

The use of the Pharmacy Intern 2012 participants as a comparison group for the Pharmacy Interns 

2014 is also a limitation of this research.  The role of a comparison group is that they help control for 

factors that may impact a performance.  The Pharmacy Interns 2012 had not been exposed to the 

argumentation teaching strategy, unlike the Pharmacy Interns 2014.  Any changes in university 

curriculum, the intern training program and pharmacy professional guidelines from 2012 to 2014 have 

not be accounted for in this study.  Hence, all these variables may have impacted the argumentation, 

critical thinking skills and understanding of professional practice issues of this cohort.  

 

The use of different types of interview also limits the findings of this research.  Focus group, one-on-

one face-to-face and email interviews differ in terms of social interaction and direct probing which 
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can change the type of information collected.  However, the use of different types facilitated 

participant involvement in the research as they offered a practical reason due to the geographically 

dispersed participants 

Finally, the findings of the research are limited due to the sample, researcher, university, and 

geographical location of the study.  This study examined a group of students in a single course at a 

single university. Therefore, it is not possible to generalise the findings of this research. However, the 

detailed description may allow readers to transfer the findings to their particular contexts. It is 

important to note that the Researcher was the expert pharmacist teacher delivering the argumentation 

teaching strategy during the student workshops. The potential for bias in coding was managed by 

double blind coding of the AIPP. 

 

6.8 Recommendations 

As a result of the findings of the research, the following recommendations are made. First, this study 

recommends designing learning activities that are student-centred and active to improve 

argumentation skills. Such activities can have a positive impact on student learning, even when those 

activities are relatively short. The argumentation teaching strategy was inspired by a constructivist 

approach to teaching and actively engaged students in argumentation. The strategy was an example of 

what Kuhn (1999) described as the best approach for developing higher-order thinking and reasoning 

skills. It combined a bottom-up (practical exercising of the skills) with a top-down (fostering a 

theoretical understanding of arguments and argumentation) approach. This allowed students to engage 

and apply the knowledge, which helped them to develop knowledge schema and understanding. 

 

Second, this study recommends the teaching of TAP in teaching pharmacy student argumentation and 

thinking skills as it provides a model to guide thinking and construction of an argument. TAP made 

explicit the need for the pharmacy students to back their argument claims with evidence and to test the 

soundness of their argument. The model created a platform that made thinking explicit for both 
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teaching and practicing of thinking skills. Explicit teaching of thinking skills facilitates the deliberate 

practicing of skills which helps students develop their metacognitive knowledge of how to approach 

problems and construct their reasoning in defendable ways. Further, the domain-general applicability 

of TAP allowed students to see applications to other situations within the discipline-specific 

framework of pharmacy. 

 

Third, the study recommends the use of socio-scientific scenarios based on authentic situations and 

dilemmas that a pharmacist may face in real life. Navigating the scenarios helped foster students’ 

understanding of how to approach pharmacy practice issues and come to a defendable decision.  

 

Fourth, the study recommends the use of expert guidance and peer discussion in argumentation and 

activities targeted to teaching thinking skills. The combination of explicit teaching of argumentation 

skills, discussion provided by the expert pharmacist and peers provided grounds for cognitive and 

metacognitive thinking processes to be practiced. Along with the guidance and feedback provided by 

the expert pharmacist and peers, this situated the learning within the context of the pharmacy practice 

and gave meaning and purpose to develop the pharmacy practice reasoning frameworks required by 

the profession. This facilitated the creation of a community of practice within a safe environment. 

 

Finally, the study recommends the development of activities that simultaneously provide a way of 

assessing and monitoring thinking skill development. The argumentation teaching strategy provided 

arguments as an output that could be evaluated for various qualities. The TAP framework and other 

analytic methods were employed to analyse each argument for aspects such as argument structure, 

reasoning and justifications. 

 

6.9 Conclusions 
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This research demonstrated how students’ argumentation skills can be effectively integrated, 

developed and assessed in a tertiary pharmacy degree.  The findings provide insight to pharmacy 

educators on a potential teaching strategy for targeting thinking skills that is desired by the profession 

and higher education sector. The argumentation teaching strategy was student-centred and promoted 

active learning. The findings suggest that student argumentation, critical thinking skills and 

understanding of pharmacy practice issues improved after engaging in the activity. Further, the 

argumentation teaching strategy was positively received by students and demonstrated the capacity to 

be used for the dual purposes of assessment and skill development. Improvements in the complexity 

and reasoning in arguments was maintained for two years after participants engaged in the activity. 
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Curtin University 

Science & Mathematics Education Centre 

Participant Information Sheet 

My name is Shelley Appleton and I am currently a completing a piece of research for my 

Doctor of Philosophy at Curtin University. 

Purpose of Research 

I am investigating the effect of engaging pharmacy students in argumentation and the impact 

this has on their argumentation and critical thinking skills plus their understanding of 

professional practice issues. Argumentation is the process of constructing an argument and 

relates to the thinking processes a pharmacist utilises when deciding actions and 

recommendations in professional practice. 

 

Your role 

I will ask you to complete an Instrument that contains a scenario that I will ask you to read. 

The scenario involves a pharmacist’s actions that result from a medication request from a 

member of the community. You will be asked to construct an argument to support whether 

you agree with the actions of the pharmacist. This instrument should take appropriately 20 

minutes to complete. 

A selected number of participants will also be invited to attend a focus group interview 

consisting of eight participants. The purpose of the interview is to reveal group insights into 

the development of pharmacist argumentation skills, critical thinking and development of 

professional practice issues. 

Consent to Participate 

Your involvement in the research is entirely voluntary. You have the right to withdraw at any 

stage without it affecting your rights or my responsibilities. If you sign the consent form, I 

will assume that you agree to participate and allow me to use your data in this research. 

Confidentiality 

The information you provide will be kept separate from your personal details, and only 

myself and my supervisor will have access to this. The Instrument data or Focus Group 

Interview transcripts will not have your name or any other identifying information on it and 

in adherence to university policy, the instrument data and interview tapes and transcribed 

information will be kept in a locked cabinet for 5 years before a decision is made as to 

whether it should be destroyed. 

Further Information 

This research has been reviewed and given approval by the Curtin University- Human 

Research Ethics Committee (Approval Number SMEC-70-11). If you would like further 
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information about the study, please feel free to contact me on (08) 92662531 or by email 

S.Appleton@curtin.edu.au. 

If you wish to make a complaint on ethical grounds regarding this study please contact 

Curtin’s Human Research Ethics Committee (Secretary) (Phone (08) 92662784 or 

hrec@curtin.edu.au or in writing C/- Office of Research and Development, Curtin University 

of Technology, GPO Box U1987, Perth WA 6845).  

Thank you very much for your involvement in this research. 

Your participation is greatly appreciated. 

 Curtin University 

Science & Mathematics Education Centre 

CONSENT FORM 

___________________________________________________________________________ 

I understand the purpose and procedures of the study 

I have been provided with the participant information sheet. 

I understand that the procedure itself may not benefit me. 

I understand that my involvement is voluntary and I can withdraw at any time without 

problem. 

I understand that no personal identifying information like my name and address will be used 

and that all information will be securely stored for 5 years before being destroyed. 

I understand that my involvement in, or withdrawal from, the study will not affect my results 

in any manner whatsoever. 

I have been given the opportunity to ask questions. 

I agree to participate in the study outlined to me. 

___________________________________________________________________________ 

Participant Name:  __________________________________________________ 

Participant Signature:   __________________________________________________ 

Date:    ________________ 

 

Please indicate if you would be willing to take part in the Focus Group interview:  

YES / NO 

If Yes, please provide an email address for contact purposes: 

______________________________________________________________ 
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Curtin University 

Science & Mathematics Education Centre 

Participant Information Sheet 

My name is Shelley Appleton and I am currently a completing a piece of research for my 

Doctor of Philosophy at Curtin University. 

Purpose of Research 

I am investigating the effect of engaging pharmacy students in argumentation and the impact 

this has on their argumentation and critical thinking skills plus their understanding of 

professional practice issues.  Argumentation is the process of constructing an argument and 

relates to the thinking processes a pharmacist utilises when deciding actions and 

recommendations in professional practice. 

 

Your role 

I will ask you to complete an Instrument that contains a scenario that I will ask you to read.  

The scenario involves a pharmacist’s actions that result from a medication request from a 

member of the community.  You will be asked to construct an argument to support whether 

you agree with the actions of the pharmacist. This instrument should take appropriately 20 

minutes to complete. 

A selected number of participants will also be invited to engage in an interview.  The purpose 

of the interview is to reveal personal insights into the development of pharmacist 

argumentation skills, critical thinking and development of professional practice issues. 

Consent to Participate 

Your involvement in the research is entirely voluntary. You have the right to withdraw at any 

stage without it affecting your rights or my responsibilities. If you sign the consent form, I 

will assume that you agree to participate and allow me to use your data in this research.  

Confidentiality 

The information you provide will be kept separate from your personal details, and only 

myself and my supervisor will have access to this.  The Instrument data or Focus Group 

Interview transcripts will not have your name or any other identifying information on it and 

in adherence to university policy, the instrument data and interview tapes and transcribed 

information will be kept in a locked cabinet for 5 years before a decision is made as to 

whether it should be destroyed. 

Further Information 

This research has been reviewed and given approval by the Curtin University- Human 

Research Ethics Committee (Approval Number SMEC-70-11). If you would like further 

information about the study, please feel free to contact me on (08) 92662531 or by email 

S.Appleton@curtin.edu.au. 
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If you wish to make a complaint on ethical grounds regarding this study please contact 

Curtin’s Human Research Ethics Committee (Secretary) (Phone (08) 92662784 or 

hrec@curtin.edu.au or in writing C/- Office of Research and Development, Curtin University 

of Technology, GPO Box U1987, Perth WA 6845).  

Thank you very much for your involvement in this research. 

Your participation is greatly appreciated. 

 Curtin University 

Science & Mathematics Education Centre 

 

CONSENT FORM 

___________________________________________________________________________ 

I understand the purpose and procedures of the study 

I have been provided with the participant information sheet. 

I understand that the procedure itself may not benefit me. 

I understand that my involvement is voluntary and I can withdraw at any time without 

problem. 

I understand that no personal identifying information like my name and address will be used 

and that all information will be securely stored for 5 years before being destroyed. 

I understand that my involvement in, or withdrawal from, the study will not affect my results 

in any manner whatsoever. 

I have been given the opportunity to ask questions. 

I agree to participate in the study outlined to me. 

___________________________________________________________________________ 

Participant Name:   __________________________________________________ 

Participant Signature:   __________________________________________________ 

Date:    ________________ 

 

Please indicate if you would be willing to take part in an interview: 

YES / NO 

If Yes, please provide an email address for contact purposes: 

______________________________________________________________ 
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Arguments in Professional Practice Questionnaire 
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Arguments in Professional Practice Questionnaire 

 

Please read the following scenario and respond to the following questions 

It is 8pm on a Saturday evening at a community pharmacy located in Perth. A telephone call 

is answered by Brett, the Pharmacist on duty. The caller informs Brett that he is a doctor and 

is currently treating a guest of a Perth hotel who has slipped and fallen in the shower.  The 

caller informs Brett that the guest requires urgent pain relief and to assist in his treatment of 

the guest a taxi is on its way to Brett’s pharmacy to collect a prescription for a box of five 

Morphine 30mg/mL injections. 

When the taxi arrives the driver hands Brett the prescription. Brett has never received a 

prescription from this doctor previously but since they had contacted him earlier and the 

prescription appears legitimate, he decides to dispense the box of five Morphine 30mg/mL 

injections. 

The taxi driver pays for the medication supply and then leaves. 

Instructions 

Answer the following questions. 

If you were Brett, would have you have supplied the box of five Morphine 30mg/mL 

injections to the taxi driver? 

(Circle your response below) 

Yes  /  No  /  Unsure 

i. How would you convince a colleague of your position? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________
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________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________  

 

ii. What underlying principles helped you make this decision? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Thank you for your participation 
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