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Interprofessional Education (IPE) occurs when;  

members or students of two or more professions learn with, from and about each 

other to improve collaboration and the quality of care and services 

 Centre for the Advancement of Interprofessional Education (CAIPE: 2016, p1)   

 

 

 

 

Interprofessional healthcare teams have a responsibility to optimize members’ 

skills, share care management, and deliver high quality health services, and 

outcomes, to patients and communities  

World Health Organization (2010) 
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ABSTRACT 

Objective: Interprofessional collaborative practice skills and the ability to make effective 

clinical decisions are among the most important skills required for practising health 

professionals, and are an important focus of health discipline students’ training. Individual 

differences can affect decision-making style (e.g., Appelt, Milch, Handgraaf & Weber, 2011; 

Hewes, 2009; Phillips, Fletcher, Marks, & Hine, 2016; Shaban, 2005), and cognitive 

processes that use decision-making heuristics are prone to biases by both expert and novice 

clinicians (Bradley, 2005). Therefore, errors and biases could affect the successful 

interprofessional functioning of healthcare teams. Understanding individual health 

practitioners’ and students’ natural cognitive processing style, decision-making style, and 

factors that influence these, could be key to researching methods of enhancing clinical 

decision making (CDM). Considerable evidence supports the positive benefits of healthcare 

practitioners engaging in interprofessional collaborative practices (IPCP) for patients, clients, 

and consumers (Morgan, Pullon, & McKinlay, 2015; Sexton, 2016). This includes 

interprofessional education (IPE) and interprofessional practice development (Barr, Freeth, 

Hammick, Koppel, & Reeves, 2006; Blue & Garr, 2007; Curran, Sharpe, Flynn, & Button, 

2009, (McAllister, Morrissey, Davidson, McAuliffe, McConnell, & Reddy, 2011, Mickan, 

Hoffman, & Nasmith, 2010; Morgan, Pullon, & McKinlay, 2015, Sexton, 2016). Being able 

to make optimal clinical decisions and the ability to communicate and collaborate around 

clinical decisions with other team members, consumers and their families is paramount to 

successful healthcare. These core IPCP processes are also considered to be extremely 

important components of contemporary interprofessionalism.  

This thesis comprises a series of published and under-review papers, that provide a critical 

analysis of cognitive continuum theory (CCT), and which examines a selective number of 

individual difference factors with clear theoretical relevance to explore natural processing and 
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decision-making styles in student and health practitioner samples. The CCT theoretical 

framework is explored as a decision-making orientation strategy in IPE. To further examine 

CCT’s influence on health practitioner, student, and simulated healthcare teams’ clinical 

decision making, this thesis assesses the extent to which IPE training can optimally orientate 

such decision making. CCT requires a precise language to describe both the type of task 

under consideration, and decision-making methods employed. This research also examines 

the feasibility of IPE workshops and their potential for providing a platform for healthcare 

teams to communicate and collaborate around clinical decisions, specifically, CCT’s ability 

to control for individual differences in cognitive processing, and natural decision-making 

style. 

Method: One critical analysis and two research studies were conducted. The critical 

analysis explored CCT as a model of human judgment and decision making with the potential 

to orientate decision-making processes. The critical review specifically examined current 

applications of CCT and its potential use to a wider range of interprofessional healthcare 

team processes, including implications for future research, education, practice and policy. The 

two research studies assessed individual novice–expert health practitioner and 

interprofessional team decision-making, and components of interprofessional practice (IPP; 

communication and collaboration) through IPE.  

Study 1 explored key variables used to assess individual differences in cognitive 

processing and decision-making styles. Theoretically relevant factors that the literature 

indicated as having significant influences were examined. These include the amount of 

discipline education, clinical experience, IPE, IPP experience, age, personality, and 

interpersonal motivations, as well as natural decision-making and cognitive processing styles 

on intuitive, analytic, rational, and experiential continua. A convenience sample (N = 229) 

current Australian-based healthcare practitioners, and students enrolled in tertiary related 
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health programs, completed an online survey. Respondents were classified as either novices 

(n = 73), intermediate (n = 85), or expert (n = 71) in their discipline (dental/oral health, 

dietetics/nutrition, exercise physiology, human service/social work, medicine, midwifery, 

nursing, occupational therapy, pharmacy, physiotherapy, podiatry, psychology, speech & 

language pathology).  

Study 2 explored the feasibility of using CCT as a decision-making orientation strategy 

within IPE workshops using a cross-sectional design and an independent convenience sample 

(N = 33) of health professionals. Using a randomized control method with student 

participants, this research compared collaborative practice in workshops with the decision-

making orientation strategy (CCT workshop) with another already well-established IPE 

multi-disciplinary mental health (MDMH) workshop (Morrissey, Davidson, McAuliffe, 

McAllister, McConnell & Reddy, 2011). A convenience sample of 43 students was randomly 

assigned to either the MDMH or the CCT workshop. In addition, this research also examined 

the CCT model in a series of workshops with 33 practising health professionals. In summary 

workshop totals included professional workshops (n = 33), CCT student workshops (n = 23), 

and MDMH student workshops (n = 20). This format enabled the workshop content and 

processes in part 1 (CCT or MDMH) to be examined within student interprofessional groups 

while part 2 also compared CCT suitability for students and professional practitioner 

populations.    

Results: The analysis identified applying CCT as having the potential to improve both 

individual health practitioner, and interprofessional team understanding about, and 

communication of, CDM processes. It highlighted the need for further research using the 

CCT framework before extending its widespread deployment within healthcare sectors. The 

studies added to the literature with respect to critically appraising a CDM orientation strategy. 

Study 1 expanded understanding of the complexity of examining natural cognitive processing 
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and decision-making styles, and factors influencing these. Study 2 examined IPP through 

IPE, and the feasibility of CCT’s application to improve and orientate CDM and 

interprofessional teams’ communication and collaboration. The critical review concluded 

that, by guiding decision-making, a CCT framework can potentially provide a useful 

application in interprofessional healthcare education around CDM. The findings from Study 1 

highlighted that research into cognitive processing and decision-making styles yielded 

inconsistent and contradictory results, which were challenging to interpret, and that were 

inevitably sample specific. These findings were demonstrated even when research was 

conducted using a systematic theory-driven approach. Study 2 examined CCT as an IPE tool 

and usefully added to the literature with respect to the benefits of encouraging IPP through 

IPE and interprofessional learning in tertiary education and continuing professional 

development.   
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Chapter 1:  

Introduction 

In healthcare, clinical decision-making (CDM) abilities are important, and research into 

decision making involves many disciplines (e.g., psychology, organisational studies). CDM 

can be defined as a process whereby individuals, and/or interprofessional teams, generally 

compile their own data and construct arguments for a particular diagnosis or therapy, based 

on their interpretation of available information. Although CDM is the most commonly used 

term (Ford, Trygstad-Durland, & Nelms, 1979; Field, 1987), synonyms include clinical 

judgement (Benner & Tanner, 1987), clinical inference (Hammond, 1978), and clinical 

reasoning (Grobe, Drew, & Fonteyn, 1991). Within today’s healthcare and private practice 

systems, CDM’s importance is indisputable, with many decisions being complex and 

involving numerous factors, involving natural decision-making and processing styles, and 

including changing internal and external environments. For example, the mental health 

literature has seen a proliferation of psychological and psychopharmacological intervention 

options for a variety of mental health conditions (Beutler, 2000). This multitude of 

intervention options alone can highlight the need for critical thinking in clinical practice, 

where decision making is paramount, and ideally collaborative among interprofessional team 

members. 

This research explores and examines: 

1) factors influencing natural decision-making and processing styles; 

2) health students’ and practitioners’ clinical decision making; 

3) communication and collaboration within simulated interprofessional teams. 

 The overall aims of the research are to better understand factors involved in health 

students and practitioners natural decision making, and to investigate the utility of CCT as a 
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systematic theory driven approach to improving interprofessional clinical decision making 

processes. To achieve these aims, the research described in this thesis critically appraises and 

applies a CDM orientation framework called cognitive continuum theory (CCT: Standing, 

2010). The following chapters begin with critically reviewing CCT and its connections with 

CDM in the health arena, and the wider decision-making literature. A review of novice and 

expert decision-making differences is also provided. The thematic focus of this critical review 

leads into two research studies. Study 1 explores how health practitioners and students in a 

variety of health disciplines align their natural decision-making and processing styles, and 

factors that may influence this. Study 2 examine CCT’s feasibility as an interprofessional 

educational (IPE) tool, by exploring medical, nursing and allied health professionals’ and 

students’ clinical reasoning capabilities, individual and team understandings of their decision-

making processes, and CCT’s potential to increase communication and collaboration within 

simulated interprofessional teams. These studies initially explore factors that influence health 

practitioners’ natural decision making using theoretically derived foci. This thesis is the first 

to apply a CDM orientation strategy, such as CCT, in IPE, using student and professional 

healthcare samples, and to examine the feasibility of enhancing understanding of clinical 

decision making in interprofessional settings. 

Decision-making theories 

The traditional decision-making literature has described two contrasting theories – 

intuition- and analytically-oriented. Intuitive decision making can be associated with human 

evolution, and occur in natural settings (Brunswick, 1943; Standing, 2010). Intuitive decision 

theories and their healthcare settings and applications are used in client-centred care and 

reflective practice (Nyatanga & Vocht, 2008). They are descriptive and fundamentally 

associated with evolutionary and social psychology (Brunswik, 1956; Welsh & Lions, 2001). 

Intuition theories of decision making postulate that a judgement constitute an interaction 
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between an individual and the environment; which cannot be understood in isolation from 

each other. Strengths of such theories include consideration of the dynamic complexity of 

human interaction, of social/real life contexts, and the resulting judgements and decisions. 

Weaknesses include the fundamental notion that human judgement, perceptions, and 

information processing abilities are prone to errors and biases (Standing, 2010). 

In contrast, analytic decision making is associated with computational, scientific, 

statistical, and mathematical styles, generally aimed at increasing accuracy in scientifically 

controlled environments (Custers, 2013; Edwards, 1954), allegedly resulting in rational and 

systematic problem-solving styles. Their specific applications within healthcare environments 

are used in evidence based practice, and also incorporate scientific, mathematical, and 

statistical approaches to explicitly increase the accuracy of healthcare related decisions in 

scientifically controlled environments (Edwards, 1954; Kahneman, Slovic, & Tversky, 1982). 

Analytical/rational theories are normative and prescriptive, identifying dependent variables, 

independent variables, and creating hypothesis to test for cause-and-effect relationships. 

Table 1.1 provides descriptions and contextualises applications of these types of theories. 

These aim to minimise biases within human judgments and research using these theories to 

increase the likelihood of reliability in decision making. The strengths of these theories 

include the idea that scientific knowledge can be scrutinised and replicated to minimise bias 

and or errors. However, weaknesses identified within analytic types of decision theories 

include that controlled environments can be artificial and thus unrepresentative of the 

social/real life contexts that they seek to represent (Zsambok & Klein, 2014). 

Both intuitive and analytical decision-making theories have been widely researched 

(Shaban, 2005), and most of the associated research has been concerned with examining 

decision-making biases (e.g., Tversky & Kahneman, 1974). Research suggests that the kinds 

of cognitive processes that use decision-making heuristics are prone to biases by both expert 
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and novice clinicians (Bradley, 2005). Psychological research has shown that rapid decision 

making is aided by heuristic strategies that provide shortcuts to quick decisions, but has also 

revealed that these heuristics can be misleading (Klien, 2005). In order to address the 

effectiveness of clinical decision making it is necessary to address the processes used by 

clinicians, while considering the many other factors that may have influenced their decisions. 

Input from research in developmental psychology, cognitive psychology, perception, 

information processing, decision making, and social behaviour, has contributed to 

development of the two contrasting approaches. Research has typically focused on the 

strengths of analytical and the weakness of intuitive decision-making processes (Cabantous & 

Gond, 2011; Gilovich, Griffin, & Kahneman, 2002). Research has indicated increasing 

support for combining the two approaches within dual processing accounts (e.g., Salas, 

Rosen, & Diaz-Graados, 2010; Stanovich, 2003; Stanovic & West, 1998, 2000). This 

increasing trend acknowledges the benefits of intuition in decision making (e.g., Dane & 

Pratt, 2007; Gigerenzer, 2008; Gigerenzer, Todd, & the ABC Research Group, 1999; 

Hodgkinson et al., 2009; Hodgkinson, Langan-Fox, & Sadler-Smith, 2008; Salas, Rosen, & 

DiazGranados, 2010; Slovic et al., 2002). Dual theories have been criticised for their limited 

explanation of how intuitive and analytical theories, and their corresponding modes of 

cognition, interact (e.g., Hammond, 1996, 2000). Despite this it is now widely accepted that 

both intuitive and analytical factors are used when making effective clinical decisions (e.g., 

Benner & Tanner, 1987; Cader, Campbell, & Watson, 2005; Custers, 2013; Dhami & 

Thomson, 2012; Ham, 1988b; Hammond, 2000; Higgs et al., 2008; Standing, 2010). Table 

1.1 visually maps the two contrasting approaches.   
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Table 1.1   

Intuitive/experiential versus analytical/rational decision approaches  

Features Intuitive/experiential (system 1) Analytic/rational (system 2) 

Key people Brunswick (1943; 1956); Hammond (1955) Edwards (1954); Savage (1954) 

Theory type Descriptive: Observe and describe how people attend 

to, and interpret information cues in natural 

settings/social contexts to inform their 

judgement/decisions/actions 

Normative and prescriptive: Statistical probabilities calculated from 

database frequencies to inform rational decision making, and systematic 

problem solving 

Associated metaphor Lens: Reality is perceived through a lens that consists 

of many observable information cues that are used to 

draw inferences about underlying conditions or 

characteristics 

Gambler: Applying the laws of chance to distinguish between 

favourable and unfavourable odds, and predicting the likelihood of 

different events occurring 

Main principles Judgement is the product of an interaction between the 

individual and environment, and cannot be understood 

by studying either in isolation. Humans are goal 

directed but surrounded by uncertainty, and as 

perception is fallible use a range of information cues 

to make sense of social contexts and ‘weigh up’ best 

option in decisions 

Human judgement is unreliable due to bias. Experimental research is the 

best way to minimize bias: identify independent and dependent variables; 

hypothesise/test cause/effect relationships in controlled laboratory 

settings; results analysed using statistical probabilities of their predictive 

value and margins of error 

Knowledge type Tacit: Embodied and embedded content-intuitive 

process 

Explicit: Encoded content – analytic process 

Evaluation of competence Correspondence competence: accurate observation, 

relevant, practical outcome 

Coherence competence: consistent, retraceable, rigorous, logical process 
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Table 1.1  (continued) 

Intuitive/experiential versus analytical/rational decision approaches  

Features Intuitive/experiential (system 1) Analytic/rational (system 2) 

Related theory and  

research 

Lens model (see Appendix A), social judgement/ 

attribution theory; observation in natural settings 

Decision analysis tools – probability theories e.g., Bayes’ theorem, 

prospect theory, laboratory experiments 

Test of validity in  

re-searching  

decision-making 

Ecological validity Internal: Identified cues truly 

represent uncertain situation inferences relate to  

External: Sample representative of social context to 

which results generalised 

Scientific validity Internal: Random selection/allocation to double blind 

experimental/control group.  

External: Sample representative of wider population to which results are 

generalised 

Strengths Relevance: Portrays dynamic complexity of everyday 

human judgement as people interact within their local 

social contexts 

Rigour: Generate scientific knowledge via research that is open to 

scrutiny and can be replicated to minimise bias/error 

Weaknesses Local focus may ignore topical, 

national studies. Human perception, information 

processing and judgement prone to error 

Laboratory experiments can be artificial/unrepresentative of social 

contexts or their influence on individual judgement 

Application in healthcare Professional ‘knowing-in-action/practice’, reflective 

practice, patient-centred care 

‘Technical rationality’, evidence-based practice, e.g., systematic nursing 

process 

Note. Adapted from Clinical judgement and decision-making in nursing and interprofessional healthcare (Standing, 2010, p. 101). Copyright ©Mooi Standing 2010: 

Reprinted with permission 

  



CLINICAL DECISION-MAKING   7 

Cognitive continuum theory (CCT) 

Within cognitive psychology, Hammond (1978, 1996, 2000) dismissed the view that 

intuition and analysis are competing forms of knowing and questioned the belief that 

judgement and decision-making must be either intuitive or analytical. Therefore, Hammond 

(1996) reconciled these two approaches in his CCT. The CCT framework is described as a 

prescriptive model (see Table 1.1), aimed at improving, and orientating individuals and 

groups to their decision-making capabilities. Explicitly, the conceptual model from which 

CCT is derived is social judgement theory (SJT; e.g., Sherif, Sherif, & Nebergall, 1965). SJT 

provides the basis for some of Hammond’s (2000) key CCT propositions, in particular the 

influence of task properties on decision making and modes of cognition used to reach 

decisions. CCT suggests that the effectiveness of CDM can be defined by the consideration of 

task properties and available cognitive processes (modes of cognition). This premise links 

CDM effectiveness to modes of cognition, and to the combination of task features (Higgs et 

al., 2008), for example high- or low-structured tasks. Table 1.2 describes cognitive and task 

characteristics. CCT also acknowledges Brunswik’s (1943, 1956) concept of quasi-

rationality. This concept is used to explain modes of cognition located between the two 

extreme cognitive continuum poles of intuition and analysis. Dhami and Thomson (2012) 

suggested that, through the prevalence of quasi-rationality, CCT indicates the importance of 

the interaction between cognition and task features for effective decision making.  
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Table 1.2 

Cognitive characteristics of analysis and intuition     Task characteristics that induce analysis and intuition 

Analysis Intuition Analysis-inducing 

Task Characteristics 

Intuition-inducing 

Task Characteristics 

High insight into judgement 

processes, hence publically 

retractable 

Low insight into judgement 

processes, hence difficult to retrace 

and defend 

Less than five cues More than five cues 

Low confidence in outcome, high 

confidence in method 

High confidence in outcome, low 

confidence in method  

Successively presented cues Simultaneously presented cues 

Cues are objectively evaluated Cues are perceptually evaluated Low cue redundancy High cue redundancy 

Slow processing rate Fast processing rate Unequal weighing of cues in 

ecology 

Equal weighing on cues in 

ecology 

Errors few, but large when they 

occur 

Errors normally distributed Cues objectively measured Cues perceptually measured 

High cognitive consistency Low cognitive consistency Nonlinear cue function Linear cue functions 

Note. Adapted from Cognitive adaptation and its consequences: A test of cognitive continuum theory (Dunwoody et al., 2000), Journal of Behavioral 

Decision-making, 13(1), p. 36. Copyright © Philip Dunwoody 2000: Reprinted with permission 

NB:  Cues: As an example of healthcare cues these may be found in the form of; test results (e.g., physical), patient information from multiple domains with each domain representing a ‘cue’ 

(e.g., psychological, social, emotional, cognitive, economical, health, employment, family).  
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Standing (2010) suggested that CCT has the potential to strengthen research endeavours 

by understanding judgement and decision making along its continuum. Standing’s (2010) use 

of CCT considers social context and tacit knowledge as intuitive, and explicit knowledge as 

analytical. Tacit knowledge (as opposed to formal, codified, or explicit knowledge) is 

knowledge that is difficult to transfer to another person by means of writing or verbalizing, it 

can be understood as a type of personal knowledge. Standing (2010) considered that CCT’s 

potential strength can be seen when introducing the idea of the task continuum (low versus 

high task structure) in terms of the likelihood of a task naturally inducing cognitive modes 

(intuition, analysis, or quasi-rationality). Quasi-rationality indicates that there can also be a 

relative value for each mode of cognition along the entire continuum (Standing, 2010). Figure 

1.1 illustrates a basic CCT model depicting the cognitive and task continua. Ultimately, CCT 

presents a unifying decision theory with quasi-rationality establishing the link between the 

two extreme poles (analytic/intuitive: Dhami & Thomson, 2012). The CCT theoretical 

framework enables specific predictions of task motivated cognitive behaviour, and potentially 

allows a detailed examination of human cognition, over more traditional approaches of 

applying normative standards when assessing cognitive efficiency (Mahan, 1994). 

 

Figure 1.1. Basic CCT model. 
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In support CCT’s ability to encourage and examine decision making task motivated 

behaviour, CCT research has examined decision making in the context of; management 

(Dhami & Thomson, 2012; Mahan, 1994), leadership training (Katschera & Byrd, 2005); 

highway engineering (Hamm, 1988b; Hammond et al., 1997), retail (Mathwicka, Malhotrab, 

& Rigdon, 2002), undergraduate students (Dunwoody et al., 2000), nursing (Cader et al., 

2005; Offredy, Kendall, & Goodman, 2008; Lauri et al., 2001; Standing, 2008, 2010); 

medicine (Custers, 2013; Hamm, 1988b; Hamm, Clark, & Bursztajn, 1984; Kam, Chismor, & 

Thomas, 2004); and interprofessional healthcare settings (Higgs et al., 2008; Standing, 2007, 

2008, 2010). These studies found evidence that CCT can successfully provide a framework to 

explain decision-making in a variety of areas and professions. Therefore, decisions arrived at 

using a CCT framework could provide clinicians and interprofessional teams with the ability 

to explain levels of rationality, depending on the activities undertaken and the nature of task 

cues (Cader et al., 2005). 

CCT’s main assumptions (Standing, 2010) include: 

1) CDM modes of cognition range from analytical/rational to intuitive/experiential on a 

continuum with quasi-rationality providing the middle ground; 

2) the amount of intuition versus analytical strategies to decision-making highlights the 

position of the task on the continuum; 

3) tasks are considered to be low structured (e.g., tacit knowledge and intuition) or high 

structured (explicit knowledge and analysis); 

4) cognition is flexible in order to enable further searching for effective alternatives; 

5) individuals can recognise patterns of cause and effect functional relationships.    

Hamm (1989) originally recognised the potential of applying Hammond’s CCT in medical 

settings. He noted that doctors mainly used intuitive or peer-aided modes to reach clinical 

decisions, even if a more analytical mode could have proved beneficial. Hamm originally 
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adapted Hammond’s theory to include six modes of cognition related to medical decision-

making settings. Hamm’s six modes of cognition were used as a model to assist nurses’ 

decision-making skills. Standing (2010) expanded Hamm’s six to nine modes of cognition. 

The relevance of the evolution of CCT to nine modes has been to include a broader evidence 

base, considered to be more relevant to clinical judgement and decision making in nursing 

and interprofessional healthcare. Fundamentally, CCT continues to highlight the value of 

expert intuitive judgement (Benner, Tanner, & Chesla, 1996), and the value of evidence based 

practice (Lamond & Thompson, 2000). Figure 1.2 shows Standing’s (2010) adapted CCT 

model with its nine modes of cognition.   

Intuitive 

Judgement

Reflective

Judgement

Patient & Peer-

Aided Judgement

System-Aided

Judgement

Critical Review of 

Experiential & 

Research Evidence

Action Research & 

Clinical Audit

Qualitative

Research

Survey

Research

Experimental

Research

Task 
Structure

High

Low

   Cognitive Mode   Intuitive Analytical
 

Figure 1.2: Adapted from Standing’s (2010) adapted CCT model. Copyright ©Mooi Standing 

2010: Reprinted with permission 

CCT’s cognitive modes (adapted from Standing, 2010) 

Intuitive judgement: Includes the notion of subconscious awareness in aspects of 

decision making, such as know-how, clinical grasp, seeing the big picture, and seeing the 

unexpected. 

‘Faceless’ 

decisions: e.g., 

developing 

policy 

‘Face-to-face’ 

decisions: e.g., 

communicating 

empathy to 

patient  
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Reflective judgement: Derived from SJT (e.g., Sherif et al., 1965). This includes a 

descriptive theory in the lens model (Brunswick, 1956), with the notion of people attending 

to, and interpreting, information cues in natural settings and social contexts in order to inform 

decision making. This can be used as a structure to reflect on clinical judgement/decision 

making. Reflective judgement is the ability to reflect upon decisions in the moment, in 

relation to previous experiences, including aspects such as communication, interpersonal 

skills, ethical issues, and emotions connected to clinical experience. 

Patient and peer aided judgement: Indicates collaborative care with the clients and 

within interprofessional teams working towards a common goal. This enhances all aspects of 

the client’s care including all round professional knowledge, and could include clinical 

supervision. 

System aided judgement: Such as clinical guidelines (e.g., National Institutes for Clinical 

Excellence, and the Diagnostic and Statistical Manual – 5 (DSM-5). Here normative and 

prescriptive theory as in Bayes’ theorem (Edwards, Lindman, & Savage, 1963) is used to 

consider the use of statistics in more mathematical system aids. These aids aim to inform 

rational decision-making and systematic problem solving. 

Critical review of experiential and research evidence: This involves using critical 

thinking skills to evaluate intuitive, reflective, client/peer aided, and system aided 

judgements. Here the clinician seeks out and evaluates relevant research studies, thereby 

extending understanding, and expanding knowledge in relation to clinical judgement/decision 

making. 

Action research and clinical audit: To identify strengths and weaknesses of the clinical 

practice resulting in an audit cycle, to enhance the expertise of the system (Paley, 2004), 

extending responsibly to include the system and the individual. 
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Qualitative research: Such as in-depth/semi-structured interviews, and observations in 

natural settings. To include the client centred approach to subjective feelings towards care. 

Survey research: To include targeted populations to identify attitude, trends, beliefs, and 

behaviours helpful to the clinical situation. To inform strategic decisions that affect all aspects 

of the clinical environment including the delivery of healthcare. 

Experimental research: Quasi-experiments, controlled trials, and scientific experiments 

to deduce hypotheses, manipulating independent and dependent variables, to assess cause and 

affect relationships. 

Many CDM researchers have questioned how much of human behaviour including 

judgements and decisions is due to individual and/or situational factors (Appelt et al., 2011). 

What is now commonly accepted is that both the situation and the individual contribute to 

factors that influence decision making (e.g., Zimbardo, 2004). Strength of CCT is its ability 

to orientate an individual’s mode of cognition congruently with task structure, and potentially 

enhance the effectiveness of both novice and expert decision-making capabilities. This thesis 

also examines the most prominent factors highlighted within the decision-making literature 

related to influencing judgments: age, amount of clinical experience, amount of discipline 

related education, amount of interprofessional education, task characteristics, cognitive 

processing and decision-making style, personality traits, and motivational factors.   

Novice and expert decision makers 

Differences between experts’ and novices’ judgments and decision-making processes were 

first examined in the 1960s as part of research in developing artificial intelligence (AI) 

systems, resulting in the formation of computerised decision-making tools used today 

(Shaban, 2005). Chi, Glasser, and Rees (1982) were instrumental in expert and novice CDM 

research, and proposed that experts categorised problems based on in-depth structures (e.g., 
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procedural knowledge), while novices categorised problems based on surface features (e.g., 

keywords or visual configurations). Dreyfus and Dreyfus (2005) suggested that no amount of 

educational rules and facts can capture the knowledge of an expert who has stored 

experiences, including the eventual outcomes, of many situations. Jung et al. (2013) 

concurred, arguing that experts can use their procedural knowledge to rapidly match patterns 

they have learned, possibly resulting in faster and more accurate decisions. These more 

unconscious and automatic cognitive processes are often referred to as intuitive types of 

cognition. The surface type features referred to by Chi et al. (1982), thought to be used by 

novices to categorise problems, are generally regarded as more analytical and time 

consuming cognitive processes. Examining analytic and intuitive decision-making 

preferences of student pharmacists, and compared these with those of other health disciplines, 

McLaughlin et al.’s (2014) results indicated that student populations favoured analytic over 

intuitive decision making. 

Very little research has empirically investigated novice and expert decision making within 

an interprofessional context. Lauri and Salanterä (1995, 2002) discovered that novice and 

expert nurses’ decision-making processes operated along an intuitive/analytic continuum. 

Expert–novice theories are used widely across multiple disciplines and contexts, particularly 

in health, education, and the humanities. Benner (1984) suggested that during the journey 

from novice to expert, knowledge, judgement, skill, and their interrelationships, do not 

remain static. Benner believed that expert health professionals have an intuitive sense of 

familiar situations, which enables them to recognise problems instantly, and only use 

analytical methods when presented with a new situation. Dreyfus and Dreyfus (1986), Benner 

and Tanner (1987), and Benner, Hughes, and Sutphen (2008) agreed that there is a difference 

in the cognitive processes of decision making between novices and experts. Studies have 

shown that reliance on experience may lead experts to be more flexible in responding to an 
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individual patient’s characteristics, or when dealing with unusual cases (Patel, Glaser, & 

Arocha, 2000). Authors who study cognitive expertise estimate that it takes ten years to 

become an expert, and that more years of experience is associated with fewer decision-

making errors (e.g., Galanter & Patel, 2005). Standing (2010) also believed that experienced 

clinicians had the cognitive ability to recognise patterns (e.g., cause–effect relationships 

between cues), and these premises were fundamental in establishing Standing’s (2010) 

adaption of CCT. 

Supporting the CCT framework, Custers (2013) suggested that it could accommodate 

differences between experts’ and novices’ decision making. This is in the sense that experts’ 

experience, or educated intuition, enables them to perceive clusters of features holistically. 

This ability can enable an individual to effectively approach a CDM task in a more intuitive 

way (Garcia-Retamero & Dhami, 2009), either by pure intuition (direct pattern recognition), 

or by a form of quasi-rationality close to the intuitive pole (e.g., by generating a likely 

hypothesis requiring further confirmation). Whereas it is believed that novices generally may 

lack this experience and/or education, and hence rely on a much more analytical approach. 

However, without guidance to orientate individuals to their modes of cognition in relation to 

task structure, experts could run the risk of making errors of omission (e.g., reaching a 

clinical decision too soon, and ignoring alternative hypotheses due to confirmation bias). On 

the other hand novices may be less efficient in their diagnostic process (e.g., be more likely to 

make errors of commission by analytically researching too broadly). 

Other factors influencing decision making 

Other factors have been shown to influence an individual’s decision-making ability. Some 

of these are commonly known as individual differences, and a review of the CDM literature 

indicates that research addressing individual differences to predict decision behaviour is 

limited (Mohammed & Schwall, 2009). Benner et al. (2008) stated that the ability to think 
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critically is affected by age, and length of education. Also, the more experience gained via 

clinical practice is thought to result in practitioners experiencing higher levels of self-

efficacy, and therefore experiencing increased confidence in their decision-making abilities 

(Higgs et al., 2008). Ewing and Smith (2001) noted that more experience in a particular 

domain was associated with higher self-efficacy in that domain. Other social factors also 

prominently appear as potential influences on clinical decision-making, such as the positive 

benefits of interacting with other professionals, in the decision-making context, and critically 

learning from others (Higgs et al., 2008). Hewes (2009) suggested that individual differences 

could determine the quality of a team’s decision, in the sense of personalities, motivations, 

knowledge, and decision-making skills. 

The vast corpus of research on personality includes including aspects of risk taking, self-

efficacy, behaviour, and decision making. One of the most influential theories of personality 

is the Big-Five (Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism; 

e.g., Costa and McCrae, 1976). During the 1990s Epstein and colleagues were instrumental in 

researching a dual processing account of individual differences in the degree to which people 

(generally college students) relied on rational (analytic), and experiential (intuitive) thinking 

styles, using a global theory of personality called cognitive experiential self-theory (CEST; 

Epstein et al., 1996). Pacini and Epstein (1999) found that a rational (analytic) thinking style 

was associated positively with Conscientiousness and Openness, and strongly negatively 

related to Neuroticism. They found that experiential (intuitive) thinking styles were strongly 

positively associated with Extraversion and Agreeableness (Pacini & Epstein, 1999). 

Using the Big-Five measure of personality, Lauriola and Levin (2001) examined decision 

making and risk taking. Their results indicated that when participants could achieve ‘a gain’,  

higher Openness to experience was associated with greater risk taking, whereas higher 

Neuroticism was associated with less risk taking. It is beyond the scope of this thesis to 
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examine personality as a factor in its entirety; however, it is of interest to consider personality 

as a potential influence on CDM. Pallier et al. (2002) indicated that Extraversion predicted 

overconfidence in decision making, while Schaefer et al. (2004) concluded that such 

overconfidence was not matched by greater accuracy. Similarly, Schaefer, Williams, Goddie, 

and Campbell (2004) suggested that Openness was associated with both accuracy and 

confidence (but not with overconfidence). Their results demonstrated that basic personality 

processes could predict overconfidence (Schaefer et al., 2004). In relation to intuitive and 

analytic decision making Dunwoody et al. (2000) suggested that one of the cognitive 

characteristics of intuition was high confidence in decision outcomes. This provided further 

evidence that when considering CDM it is possible that without guidance to orientate expert 

individuals to their modes of cognition in relation to task structure, the personalities of some 

experts could heighten their risk of making errors of omission due to overconfidence. 

Motivational factors are also believed to influence decision making, including those 

driving individuals’ interactions with others (Appelt et al., 2011). Of interest in the current 

study is that individuals who are highly concerned with being negatively evaluated (Leary, 

1983) may behave in a manner consistent with desirable responding. Desirable responding 

consists of self-deception and impression management (Paulhus, 1984; Stöber, Dette, & 

Musch, 2007). Social desirability factors can influence individuals to respond (collaborate) in 

an organisationally conforming manner, even if this is opposed to an individual’s underlying 

disposition (Srivastava & Banaji, 2011). 

CDM researchers have suggested shifting from examining direct effects of individual 

differences (IDs) to considering IDs as interacting with decision features, and situational 

factors (Appelt et al., 2011). This also provides a rationalisation as to why the CCT model 

will be used to examine CDM, as one of its fundamental premises includes the importance of 

the interaction of task structure when orientating an individual’s cognitive mode to their 
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decision. It has also been suggested that rather than using the ‘kitchen sink’ method of adding 

a long list of factors in order to see what has predictive ability (Appelt et al., 2011), that a 

limited number of measures having clear theoretical relevance be used. Heeding this advice, 

this thesis uses a selected number of factors relevant to CDM, and will also consider the 

effects of task structure. CCT as a framework has the ability to orientate individuals with all 

their individual differences congruently with task features. 

CCT’s relevance to interprofessional teams 

Interprofessional collaboration within healthcare settings is an important and necessary 

development with national and international ‘think tanks’, organisations, and initiatives 

ultimately aiming to improve collaborative practice and increase the quality of patient care. 

Following a series of adverse findings and numerous reports, various national and 

international organisations have been established to promote the values and importance of 

collaborative healthcare. These include: 

 The Australian Interprofessional Education Practice and Education Network (AIPPEN), 

 The UK Centre for the Advancement of Interprofessional Education Centre (CAIPE), 

 The Canadian Interprofessional Health Collaborative (CIHC), 

 The European Interprofessional Practice and Education Network (EIPEN), 

 The National Centre for Interprofessional Practice and Education (NEXUS). 

All these organisations aim to share knowledge with policy makers and planners in the health 

and education systems, and health professionals and educators to ensure better patient care. In 

the USA, Elsevier CSM Resource Centre (Elsevier, 2013) is dedicated to exploring effective 

ways to improve all elements of the healthcare process, from clinical decision support to 

healthy work cultures and interprofessional team relations. Within this organisation is the 

Coordinating Centre for Interprofessional Education and Collaborative Practice’s (CC-

IPECP). This organisation’s core competencies include understanding and use of 
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professionals’ knowledge regarding their own discipline, and those of other professions, to 

appropriately assess and address the healthcare needs of the patients and populations served 

(Elsevier, 2013). CC-IPECP also recognises the importance of ‘interprofessional 

communication’ with the view that exchange of information is critical in all phases of 

collaborative patient care and shared accountability. Despite these worldwide initiatives, there 

is still much to be done to understand how interprofessional teams develop and the extent to 

which clinical outcomes are improved by more collaborative interprofessional healthcare 

practices. 

Factors critical for interprofessional team development 

Three areas are considered to be necessary to understand interprofessional team 

development. First, whether a common interprofessional language is beneficial; second, if 

there is an education tool for clinical decision-making, and third, if training in decision 

making improves the collaboration and communication of interprofessional decision-making. 

To date a review of the literature (Parker-Tomlin, Boschen, Morrissey & Glendon, 2017) 

suggests that little research has empirically addressed these questions in relation to the 

feasibility of using CCT within interprofessional settings. 

Communication and a common interprofessional language 

The Interprofessional Capability Framework (UK), the National Interprofessional 

Competency Framework (Canada), the Core Competency for Interprofessional Collaborative 

Practice (US), and the Curtin University Interprofessional Capability Framework (Australia), 

amongst other organisations, have highlighted the need for establishing a common language 

(Thistlethwaite et al., 2014). Group dynamics researchers have also cited ineffective 

communication due to a lack of a shared language as a challenge to establishing meaningful 

collaboration (e.g., Curry et al., 2012). However, only a few studies have been located 

regarding the use of a common interprofessional language with regards to CDM. For 
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example, Boblin et al. (1999) indicated that CCT could provide the model required to 

enhance critical thinking and explain the reasoning behind interprofessional team members’ 

clinical decisions. Evans and Donnelly (2006) suggested that orientation strategies could 

provide a common interprofessional language by potentially encouraging team and individual 

clinicians to clearly communicate values within the health system. CCT appears to provide a 

framework able to successfully orientate effective critical thinking, and a platform for a 

common interprofessional team language, which is able to explain and communicate CDM 

within the interprofessional team and beyond. This could include team and individual 

abilities to articulate the nature of the CDM process. As a result of improved communication, 

CCT may not only enhance the quality of the decision-making process, but also provide a 

better understanding and identification of clear professional boundaries. Clearly more 

research is required to answer these questions and this thesis will explore these issues further. 

CCT’s potential to enhance interprofessional collaboration 

Collaborative problem solving refers to situations in which two or more participants solve 

a problem together while working towards a common goal. In a truly collaborative context, 

all individuals are actively engaged in working towards a solution to the problem (Damon & 

Phelps, 1989) by building on team ideas and experiences to enhance the teams’ understanding 

of the problem (John-Steiner, Weber, & Minnis, 1998). Effective collaborative 

interprofessional practices are ‘hot topics’ within the health arena, with entire journals 

dedicated to evaluating IPE education and practice (e.g., Journal of Interprofessional Care). 

Some laboratory research has shown that individuals in collaborative situations often fail to 

perform as well as an individual working alone, a phenomenon often referred to as 

collaborative inhibition (Basden et al., 1997). Collaborative inhibition indicates that 

collaborative groups recall less information than nominal groups. It has been suggested that 

this is due to individuals’ idiosyncratic retrieval strategies being disrupted by hearing the 
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contributions of others (Hyman, Cardwell, & Roy, 2013). Other researchers have indicated 

that collaborative inhibition has been attributed to a number of cognitive and social factors 

including: lack of coordination (Steiner, 1972), diffusion of responsibility (Latané, Williams, 

& Harkins, 1979), fear of evaluation (Mullen, 1987), disruption and production blocking of 

individual contributions (Diehl & Stroebe, 1987), and cognitive load (Dillenbourg, 1999). 

Baron (2003) suggested that that the development of common ground and joint management 

of attention are two factors that have been attributed to and therefore critical to collaborative 

success. It is hypothesised that CCT can provide the processes needed for developing a 

common language, thereby increasing the ability to manage and maintain the joint 

management of attention within interprofessional teams (IPT), while also addressing some 

other cognitive and social factors, such as cognitive load, lack of coordination, and diffusion 

of responsibility. Thus, increasing the opportunity for IPT to engage in constructive and 

interactive processes can increase the effectiveness of patient care. 

In contrast, Nokes-Malach et al. (2012) suggested that examples of collaborative success 

can be found in most human endeavours including: science (e.g., Watson & Crick’s discovery 

of the structure of DNA), and business (e.g., Sergey Brin & Larry Page’s creation of Google). 

They suggest that these successes have often been attributed to the collaborative interaction 

of the individuals involved. In their view the resulting collaborative product is typically 

considered more than the sum of the individual contributions. Nokes-Malach et al. (2012) 

agreed with Basden et al. (1997) regarding the superiority of nominal groups. They suggested 

that although teams and groups often performed better than the average individual (group 

level advantages), they also typically performed worse than nominal groups. An example of a 

nominal group is an IPT facilitator who encourages discussion regarding reasons for 

decisions made by each group member in order to reach a unified team decision. Cheater, 

Hearnshaw, Baker, and Keane (2005) identified that the use of a facilitator encouraged 
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collaborative working, and increased reported improvements to care. It is envisaged that the 

use of a CCT framework within IPT decision-making will foster a nominal group 

environment, and therefore as suggested by Nokes-Malach et al. (2012) will achieve the most 

effective decision-making IPT environment. As Nokes-Malach et al. (2012) suggested, 

effective CDM in a collaborative environment is a complex interaction of the prior 

knowledge and experience of the individuals working together, and the relation of their 

combined knowledge to the task (complexity level and task structure). CCT takes complexity 

level and task structure into account when orientating, along its continuum, the mode of 

cognition required to address the decision-making task, which also takes into account for 

individual/team experience levels. 

Education in CDM 

Mahn (1994), and Katuschera and Byrd (2005) indicated that CCT can be used to increase 

individuals’ awareness of the different information processing modes, and how decision 

making can be improved if the decision modes employed are congruent with task properties 

(Mahan, 1994). Literature reviews indicated that traditional continuing education programs 

that consist of largely passive dissemination of information often fail to change physician 

behaviour (Bero et al., 1998; Davis et al., 1995). Galanter and Patel (2005) suggested that 

traditional methods of continuing professional education within healthcare systems generally 

did not consider how healthcare professionals reasoned and made decisions in healthcare 

delivery. Using CCT as a framework in IPE could address some of these criticisms. Custers 

(2013) suggested that CCT could be effective due to its ability to orientate the cognitive mode 

required considering how the clinical task is structured. Custers (2013) further regarded the 

appropriateness of CCT when highlighting that clinical problems are rarely fully either 

analytical or intuitive, but almost always quasi-rational in nature. Standing (2010) highlighted 

some interesting case studies where the use of CCT enhanced the author’s experience as a 
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practitioner regarding a clinical decision, and the use of CCT during a clinical supervision 

session within a primary mental health setting. It appears that CCT’s usefulness has been 

examined uniprofessionally. Indeed, CCT as an educational tool to increase the effectiveness 

of CDM has been suggested by researchers (e.g., Custers, 2013; Standing, 2010). A review of 

the literature has not found a case where this has been experimentally put into practice within 

an interprofessional setting. It is hypothesised that CCT considers task features and clinician 

experience, and that adjusting for these factors will dictate the location of the cognitive 

processing mode along the continuum. Due to the in depth understanding of the contrasting 

intuitive and analytical decision theories involved in the development of CCT, it is further 

hypothesised that its application as an educational tool within interprofessional settings 

would be relevant in increasing decision-making effectiveness. Again, more research is 

required to test this hypothesis. 

Thesis Structure and Research Questions 

Interprofessional collaborative practice (IPCP) is a core component of effective healthcare. 

Optimising processes of IPCP (communication and collaboration) hold fundamental 

challenges for health educators within tertiary and continuing professional development 

settings. The development of both individual and interprofessional team skills including 

communication, collaboration and optimal decision making are key to providing effective 

healthcare that can respond to rising patient numbers and client, patient, consumer, and 

community presentation complexities. This research 1) critically reviews a CDM orientation 

framework, 2) examines factors that influence health professionals’ and students’ natural 

decision-making styles, and 3) explores IPE feasibility workshops that demonstrate IPE’s 

overall effectiveness in enhancing the optimising processes of communication and 

collaboration.  The overall aim is to investigate the utility of cognitive continuum theory as a 

systematic theory-driven approach to improving interprofessional clinical decision making 
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processes.  
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Critical Analysis 

(Chapter 2) 

Purpose: Examine the 

current application of CCT. 

Research indicates that 

CCT could strengthen 

interprofessional team 

CDM. However, further 

research is needed before 

extending this theoretical 

framework to a wider 

range of interprofessional 

healthcare team processes. 

Implications for research, 

education, practice, and 

policy are addressed. 

 

Research Questions 

 

Critique CCT’s potential 

capabilities as a CDM 

orientation framework. 

 

As a framework can CCT 

potentially improve 

interprofessional 

healthcare team 

communication/language 

education, and 

collaboration? 

Study 1  

(Chapter 3) 

Purpose: Examine factors 

influencing health 

practitioners’ and students’ 

natural processing and 

decision-making styles.  

 

Sample: Health students 

and practising health 

professionals.  

 

Analysis: Structural 

equation modelling (path 

analysis). 

 

Research Questions 

 

What is the limited number 

of factors with clear 

theoretical relevance 

hypothesised to influence 

novice and expert health 

practitioners’ decision-

making and processing 

styles? 

 

Can these factors be used 

to explore methods of 

enhancing individual and 

interprofessional 

healthcare teams’ decision-

making abilities? 

Study 2  

(Chapter 4) 

Purpose: Examine the feasibility of an 

interprofessional educational 

workshop using cognitive decision-

making orientation strategy (CCT), 

which is the theoretical framework for 

this research. Using CCT aims to 

control for errors and biases inherent 

in individual differences resulting in 

natural decision-making and 

processing styles. 

 

Sample: Griffith University health 

students and practising health 

professionals working within QLD 

health. 

 

Analysis: t-tests, ANOVA, and 

qualitative results. 

 

Research Questions 

 

Compared with their pre-training 

scores, will participants: 

1) score higher on communication and 

collaboration after CCT training? 

2) show higher ability to orientate their 

clinical decision making either 

intuitively or analytically congruent 

with the structure of the task? 

3) show higher positive interpersonal 

behaviours? 

Clinical Decision-Making 

For Interprofessional Collaborative Practice 

Framework : Cognitive Continuum Theory 

Factors Study 1: Age, clinical experience, task structure (high/low characteristics), personality, 

discipline education, interprofessional practice experience, interprofessional education experience, 

interpersonal motivation, decision-making style, processing style. 

Factors Study 2: Communication, collaboration, decision-making style, processing style, task 

structure (high/low characteristics). 

Figure 1.3. Overview of the critical review and two studies for the current thesis. 
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General methodological approach 

The current series of studies used a convenience sample of Australian based healthcare 

practitioners and students. To meet this objective, professionals were recruited from 

organisations offering health services (e.g., Gold Coast Health), and from professional 

membership groups or bodies (e.g., Australian Psychological Society). Students were 

recruited from health discipline program offered at Griffith University. Participants were 

initially invited by email, to complete an online survey exploring factors influencing their 

natural decision-making styles. Emails were distributed through third party association with 

participants (e.g., Gold Coast University Hospital and Griffith University internal 

advertising). Advertising invitations linked students to the online survey, which was available 

for an 18-month period. A total of 229 individuals (188 females) completed the online survey 

that included questions on: demographics (age, clinical experience, discipline, education), 

personality measures, intuitive and analytical decision-making styles, interpersonal 

motivational factors (fear of negative evaluation, socially desirable responding), and 

experiential and rational cognitive processing styles. Of the sample 100% were currently 

practising or studying a variety of health disciplines (dental/oral health, dietetics/nutrition, 

exercise physiology, human service/social work, medicine, midwifery, nursing, occupational 

therapy, pharmacy, physiotherapy, podiatry, psychology, speech/language pathology), with a 

range of clinical experience (coded novice, intermediate, expert). 

Subsequent convenience samples of Australian based healthcare practitioners and students 

were sought for feasibility IPE workshops. Emails were distributed through third party 

association with participants (e.g., Gold Coast University Hospital and Griffith University 

internal advertising). Advertising invitations invited participants to attend workshops and 

provided the link to the online survey, which all participants completed prior to attending 

workshops. All workshop participants were currently practising or studying in health within 



CLINICAL DECISION-MAKING   27 

Queensland. Participants were recruited from various health disciplines (dental/oral health, 

dietetics/nutrition, exercise physiology, human service/social work, medicine, nursing, 

occupational therapy, pharmacy, physiotherapy, psychology, speech/language pathology). 

Professional participants attended an IPE professional development workshop on CDM 

within a CCT framework. In a randomized control trial format, students attended either the 

same IPE clinical decision-making workshop delivered to health professionals, or an 

alternative adapted MDMH IPE workshop around interprofessional practices in a mental 

health setting already offered at Griffith University (Morrissey et al, 2011). CCT workshops 

were designed around the CCT model. Altogether 76 participants attended workshops. Of 43 

student participants, 20 attended MDMH workshops, and 23 attended CCT workshops, while 

all 33 professionals attended CCT workshops. Over an 8-month period, 12 workshops were 

run (6 CCT professional; 3 CCT student; 3 MDMH student). 

To maintain survey and workshop participants’ confidentiality, unique identifying codes 

were requested from all participants to enable anonymity. These codes were used to match 

pre-survey data with post-workshop data. The unique identifier code comprised the last letter 

of a participant’s family name, the last number of a participant’s mobile phone number, the 

first letter of a participant’s town/city of birth, and the first letter of a participant’s mother’s 

first name. 

Organisation of thesis 

This thesis comprises five chapters. The current chapter (Chapter 1) presents an 

introduction and overview of the thesis, and the design of the three studies. Chapter 2 

provides a critical analysis of the theoretical framework used throughout the thesis. This 

includes an introduction to a decision-making orientation strategy, and describes the cognitive 

continuum theory model (Standing, 2010) that was used as the framework to underpin this 

research. Chapter 3 provides a review of decision-making theories and factors influencing 
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processing and decision-making styles. Chapter 4 explores CCT as an IPE tool for the CDM 

of novice and professional health practitioners. Chapters 2, 3, and 4 include the review and 

empirical studies described in Table 1.3, which are presented as a series of published and 

under review papers. Chapter 5 integrates the findings from the three studies into a general 

discussion, which also considers the implications of the findings for health decision-making 

education and training. Limitations of the studies and future research directions are discussed. 
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Abstract 

Effective clinical decision-making is among the most important skills required by healthcare 

practitioners. Making sound decisions while working collaboratively in interprofessional 

healthcare teams is essential for modern healthcare planning, successful interventions, and 

patient care. Cognitive continuum theory (CCT) is a model of human judgment and decision-

making aimed at orienting decision-making processes. CCT has the potential to improve both 

individual health practitioner, and interprofessional team understanding about, and 

communication of, clinical decision-making processes. Examination of the current 

application of CCT indicates this theory could strengthen interprofessional team clinical 

decision-making (CDM). However, further research is needed before extending the use of 

this theoretical framework to a wider range of interprofessional healthcare team processes. 

Implications for research, education, practice, and policy are addressed. 
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CHAPTER 2 

Cognitive continuum theory in interprofessional healthcare: A critical analysis 

Introduction 

Interprofessional healthcare teams have the responsibility to optimise members’ skills, share 

care management, and deliver high quality health services, and outcomes, to patients and 

communities (World Health Organisation [WHO], 2010). A large body of evidence promoting 

the benefit of collaborative care extending to, and including, patients, clients and consumers 

of healthcare services (e.g., stepwise “shared decision-making” approach - Légaré et al., 

2011) exists. More limited research is available focusing on interprofessional team dynamics 

and specifically around clinical decision-making (CDM). To explore one means of closing 

this gap, a theoretical decision-making orientation framework called the cognitive continuum 

theory (CCT), and its application to CDM within interprofessional healthcare teams is 

examined. Reeves and Hean (2013) outlined the need for theories to enhance understanding 

of interprofessional education, practice, and care. Theories are important in enabling 

researchers to link concepts, and to provide rational arguments in support of, and enhance 

understanding of, phenomena under examination. Developed using both cognitive and 

sociologically driven concepts, CCT’s theoretical development has produced a framework to 

assist individuals and interprofessional teams to understand and enhance CDM processes. 

Hammond (1978, 1996, 2000) dismissed the view that intuition and analysis were ‘rival’ 

forms of knowing, and questioned whether judgement and decision-making had to be either 

intuitive or analytical. Hammond (1996) reconciled intuitive and analytic decision-making 

approaches in CCT. As a prescriptive model, CCT aims to improve and orient individuals and 

groups to their decision-making capabilities. CCT applications have been proposed to 

enhance interprofessional collaboration and CDM communications and to aid clinical 

supervision contexts (Standing, 2010). 
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Acknowledging that interprofessional CDM, communication, and collaboration are 

important healthcare issues suggests that a CCT framework may have implications for 

interprofessional healthcare teams internationally. This argument is particularly pertinent 

when considering initiatives aimed at improving interprofessional practices (e.g., 

collaboration, communication, education). A number of national and international 

organisations disseminate and develop evidence informed interprofessional practice 

including: the Australian Interprofessional Practice and Education Network (AIPPEN), the 

UK Centre for the Advancement of Interprofessional Education Centre (CAIPE), the 

Canadian Interprofessional Health Collaborative (CIHC), European Interprofessional Practice 

and Education Network (EIPEN), and The National Centre for Interprofessional Practice and 

Education (NEXUS). To optimise patient care, these bodies share knowledge with policy 

makers, planners, health professionals, and educators within their respective health and 

education systems. For example, the US Elsevier Clinical Practice Model Resource Centre’s 

National Coordinating Centre for Interprofessional Education and Collaborative Practice 

(CCIPECP: e.g., Lyons, Giordano, Speakman, Smith, Horowitz, 2016) highlights the 

importance of interprofessional communication, arguing that exchange of information and 

shared accountability are critical in all phases of collaborative care. Despite such 

international initiatives, CDM has not been fully addressed, and much remains to be 

accomplished to improve understanding of how interprofessional healthcare teams develop. 

Thus, CCT should be considered as an important tool and an examination of the frameworks 

potential to orientate clinicians to their CDM processes, as well as to improve communication 

and collaborative practices around CDM, a valid review. 

Theoretical approaches to improving collaboration in healthcare are numerous, and a 

review of these is beyond the scope of this article. Examples include: collaborative cognition 

(e.g., Brennan & Enns, 2015), collective minds (Tollefsen, 2006), and intersubjective 
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understanding (e.g., Stahl, 2015; Wan, 2015). However, none appear to provide a 

comprehensive model that can adequately explain and predict CDM in interprofessional 

healthcare teams. The current research findings highlight three main issues with respect to 

what is needed to improve CDM in interprofessional healthcare teams (e.g., Thistlethwaite et 

al., 2014). First, whether a common interprofessional language is beneficial; second, whether 

there is an advantageous education tool for enhancing CDM, and third, whether tertiary or 

professional development training can improve collaboration and communication within 

interprofessional CDM. A review of the decision-making literature identified CCT as a 

possible unifying framework. A critique of CCT’s potential capabilities as a CDM orientation 

framework, and the potential for this framework to improve interprofessional healthcare team 

communication/language, education, and collaboration is presented. 

Applying CCT in Intuitive and Analytic Decision-Making 

Intuitive and analytic decision-making are fundamental CCT components. Particularly 

within healthcare, the decision-making literature has typically focused on strengths and 

limitations of intuitive versus analytical approaches, predominantly within nursing (Lamond 

& Thompson, 2000; Thompson & Yang, 2009). Intuitive approaches are mostly descriptive, 

and applications have been presented within a context of human judgement, or adaptability 

(Standing, 2010). For example, social contexts may influence clinical skills modification in 

line with environmental and social changes to inform decisions, especially when a need arises 

to respond immediately during client interactions (Welsh & Lyons, 2001). Intuitive decision 

theories, and their healthcare applications, are used in client-centred care and reflective 

practice, and are thought to maximise complex CDM processes to benefit patients (Nyatanga 

& Vocht, 2008). Strengths of an intuitive approach include considerations of the dynamic 

complexities of human interaction, and acknowledgement of the influence of social and real-

life contexts on such outcomes as judgements and decisions (Standing, 2010). Shortcomings 
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of this approach have indicated that judgement, perception, and information processing are 

prone to cognitive biases and errors (Standing, 2010). 

Designed to improve decision-making accuracy in controlled environments, analytical 

approaches to healthcare applications are consistent with evidence-based practice, and are 

deemed to result in rational and systematic problem-solving styles (Custers, 2013). These 

approaches are normative and prescriptive, identifying dependent and independent variables, 

and generating hypotheses to test cause-and-effect relationships. Analytical approaches aim to 

minimise errors and biases that can affect human judgements, and are designed to enhance 

decision-making reliability. Their strengths include the notion that scientific knowledge can 

be scrutinised and replicated while minimising error and bias (Kahneman, Slovic, & Tversky, 

1982). Lacking ecological alidity, controlled environments hold fewer representations of 

social/real life contexts, which can be criticised as a weakness of the analytical approach 

(Zsambok & Klein, 2014). 

Interprofessional healthcare research has typically focused on strengths of analytical and 

weakness of intuitive approaches to decision-making processes (Cabantous & Gond, 2011; 

Gilovich, Griffin, & Kahneman, 2002). However, research has also provided increasing 

support for combining the two approaches within dual-processing accounts of judgement and 

decision-making (Hodgkinson, Langan-Fox, & Sadler-Smith, 2008; Hodgkinson, Sadler-

Smith, Burke, Claxton, & Sparrow, 2009; Salas, Rosen, & Diaz-Granados, 2010; Slovic, 

Finucane, Peters, & MacGregor, 2002; Stanovic & West, 1998, 2000; West & Stanovich, 

2003). 

Dual-process theories have been criticised for their limited explanation of how intuitive 

and analytical theories, and their corresponding ‘modes of inquiry’, connect Hammond, 1996, 

2000). The literature has also described modes of cognition as modes of inquiry (Churchman, 
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1971), in the sense that different cognitive reasoning strategies are needed to optimise 

decision-making (Cadar et al., 2005). By explaining how analytical and intuitive modes of 

cognition interact, CCT can advance dual-processing theories. 

Hammond’s (1978, 1996, 2000) CCT argued that effective decision-making required a 

range of inquiry modes along a continuum (e.g., from pure intuition to analytical 

experimentation). CCT’s prescriptive framework might suggest that the model is theoretically 

aligned towards analytical theories (e.g., systematic and experimentally derived probability 

theories). However, including the intuitive theory within CCT incorporates both descriptive 

and normative elements. For example, CCT is derived from theories such as the intuitive-

orientated social judgement theory (SJT) (Doherty & Kurz, 1996), and the lens model 

(Dhami, Hertwig, & Hoffrage, 2004). CCT also posits that knowledge about the structure of a 

task (high or low) is required for effective decision-making. 

CCT also incorporates quasi-rationality (Gigerenzer & Todd, 1999), which is used to explain 

the modes of inquiry located between the extreme cognitive continuum poles of intuition and 

analysis. Quasi-rationality provides the link between these poles that dual-process theories 

lacked. Dhami and Thomson (2012) concurred that CCT recognised and emphasised the 

interaction between cognition and task features for effective decision-making. Table 1.1 

highlights intuitive and analytical cognitive and task characteristics. 
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Table 2.1 

 

Cognitive and task characteristics of analysis and intuition 

 

Analysis 

Cognitive Characteristics  

Intuition 

Cognitive Characteristics  

Analysis-inducing 

Task Characteristics 

Intuition-inducing 

Task Characteristics 

High insight into judgment 

process; hence publically 

retractable 

 

Low insight into judgment process; 

hence difficult to retrace and defend 
Less than five cues More than five cues 

Low confidence in outcome, high 

confidence in method 

 

High confidence in outcome, low 

confidence in method 
Successively presented cues Simultaneously presented cues 

Cues are objectively evaluated Cues are perceptually evaluated Low cue redundancy 

 

High cue redundancy 

Slow rate of processing Fast rate of processing Unequal weighing of cues in 

ecology 

 

Equal weighing on cues in 

ecology 

Errors few, but large when they 

occur 

 

Errors normally distributed Cues objectively measures Cues perceptually measures 

High cognitive consistency Low cognitive consistency Nonlinear cue function Linear cue functions 

 

Note. From Cognitive adaptation and its consequences: A test of cognitive continuum theory (P. T. Dunwoody et al., 2000, Journal of Behavioral Decision-

making, 13(1), p. 36). Copyright © Philip Dunwoody 2000:  Reprinted with permission 

 

 
NB:  Cues: As an example of healthcare cues these may be found in the form of; test results (e.g., physical), patient information from multiple domains with each domain representing a ‘cue’ (e.g., psychological, social, 

emotional, cognitive, economical, health, employment, family). 
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Focusing on clinical judgement and decision-making in nursing and interprofessional 

healthcare, Standing (2010) argued that CCT could strengthen interprofessional healthcare 

research by enhancing understanding of clinical judgement and decision-making along task 

and cognitive continua. Standing (2010) proposed that along the cognitive continuum, social 

context and tacit knowledge can lead individuals to engage in intuitive reasoning, whereas 

explicit knowledge can lead to analytical reasoning. Tacit knowledge, a type of personal 

knowledge, is thought to be acted upon automatically, but may be difficult to convey to 

others (e.g., in writing or by verbalising). Standing further proposed that CCT’s strength was 

that task structure could be described along a continuum (low vs. high), and that the structure 

of tasks naturally induced use of specific types of modes of inquiry (intuition, analysis, or 

quasi-rationality). Figure 1.1 illustrates a basic CCT model depicting cognitive and task 

continua, and modes of inquiry.  
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Intuitive 

Judgement

Reflective

Judgement

Patient & Peer-

Aided Judgement

System-Aided

Judgement

Critical Review of 

Experiential & 

Research Evidence

Action Research & 

Clinical Audit

Qualitative

Research

Survey

Research

Experimental

Research

Task 
Structure

High

Low

   Cognitive Mode   Intuitive Analytical
 

Figure 2.1:  Standing (2010) adapted CCT model. Copyright ©Mooi Standing 2010: Reprinted with permission 

  

‘Faceless’ decisions: 

e.g., developing 

policy 

‘Face-to-face’ 

decisions: e.g., 

communicating 

empathy to patient 
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Recognising the potential of applying CCT within medical settings, Hamm (1989) 

noted that physicians mainly used intuitive or peer-aided inquiry modes to reach clinical 

decisions. Hamm adapted Hammond’s CCT to include six modes of clinically-related inquiry 

(pure analytical cognition, control group experiments, quasi experiments, computer 

modelling, expert judgement, pure intuitive thought). Hamm’s six inquiry modes were 

applied in a model to assist nurses’ decision-making skills. Expanding Hamm’s inquiry 

modes, Standing’s (2010) model has nine modes. This expanded model provided a broader 

evidence base, considered to be more relevant to clinical judgement and decision-making in 

nursing, and with the potential to expand into interprofessional healthcare. Figure 1.1 shows 

Standing’s (2010) adapted CCT model with its nine modes of inquiry/cognition. Table 1.2 

describes the nine inquiry/cognition modes. 
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Table 2.2 Modes of inquiry/cognition 

Mode of Inquiry Description  

Intuitive judgment  Includes the notion of subconscious awareness in aspects of decision-making, such as know-how, clinical grasp, seeing the big picture, and 

seeing the unexpected. 

 

Reflective judgment  Derived from social judgment theory (e.g., Sherif, Sherif, & Nebergall, 1965). Includes a descriptive theory in the Lens model (Brunswick, 

1956) with the notion of people attending to, and interpreting, information cues in natural settings and social contexts in order to inform 

decision-making. This can be used as a structure to reflect on clinical judgment/decision-making. Reflective judgment is the ability to reflect 

upon decisions in the moment, in relation to previous experiences, including aspects such as communication, interpersonal skills, ethical issues 

and emotions connected to clinical experience. 

 

Patient and peer aided 

judgment  

Indicates collaborative care with the clients and Interprofessionally working towards a common goal. This enhances all aspects of the client’s 

care, including all round professional knowledge, and could include clinical supervision. 

 

System aided judgment  Such as clinical guidelines (e.g., National Institute for Health and Care Excellence), and the DSM-5 (American Psychiatric Association, 86). 

Here normative and prescriptive theory as in Bayes’ theorem 88 is used to consider the use of statistics in more mathematical system aids. 

These aids aim to inform rational decision-making and systematic problem solving. 

 

Critical review of 

experiential and research 

evidence  

This involves using critical thinking skills to evaluate intuitive, reflective, client/peer aided, and system aided judgments. Here the clinician 

will seek out and evaluate relevant research studies, thereby extending understanding, and expanding knowledge in relation to clinical 

judgment/decision-making. 

 

Action research and 

clinical audit 

To identify strengths and weaknesses of the clinical practice resulting in an audit cycle, to enhance the expertise of the system 93, extending 

responsibly to include the system and the individual. 

 

Qualitative research  Such as in-depth/semi-structured interviews, and observations in natural settings. To include the client centred approach to subjective feelings 

towards care. 

 

Survey research To include targeted populations to identify attitude, trends, beliefs, and behaviors helpful to the clinical situation. To inform strategic decisions 

that affect all aspects of the clinical environment including the delivery of healthcare. 

 

Experimental research  Quasi-experiments, controlled trials, and scientific experiments to deduce hypothesis, manipulating independent and dependent variables, to 

assess cause and affect relationships. 
Note. Adapted from: Clinical judgment and decision-making in nursing and interprofessional healthcare (M. Standing, 2010, pp.116–121). Copyright ©Mooi Standing 2010: Reprinted with 

permission 
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Other CCT Applications 

Despite its promise as a decision-making orientation framework, CCT had received little 

empirical research evaluation (Cooksey, 2000), especially in interprofessional healthcare 

contexts. However, prior to, and subsequently from, Cooksey’s (2000) observations, CCT has 

been applied successfully as a decision-making orientation framework in a variety of 

professions across multiple settings, including nursing and medicine. Studies from Australia, 

Finland, the Netherlands, Norway, the UK, and the US, have used CCT to examine decision-

making in the context of management (Dhami &Thomson, 2012; Mahan, 1994), leadership 

training(Kutschera & Byrd, 2005), highway engineering (Hamm,1988; Hammond, Hamm, 

Grassia, & Pearson, 1997), retail (Mathwicka, Malhotrab, & Rigdon, 2002), undergraduate 

students (Dunwoody, Haarbauer, Mahan, Marino, & Tang, 2000), nursing (Bjørk & Glenys, 

2011; Brown & Clarke, 2014; Cader et al., 2005; Lauri et al., 2001; Offredy, Kendall, & 

Goodman, 2008; Standing, 2007, 2008, 2010), and medicine (Custers, 2013; Hamm, 1988; 

Hamm, Clark, & Bursztajn, 1984). Standing (2010) proposed that CCT applications could be 

expanded from uniprofessional (e.g., medical or nursing) to interprofessional healthcare 

teams, by providing an appropriate framework for examining CDM. However, further 

research evaluating CCT’s applicability within interprofessional healthcare teams with both 

novice and expert healthcare professionals is needed.  

Potential Application of CCT within Interprofessional Healthcare 

Barr (1998) highlighted “commonalities of language” as a process underpinning 

interprofessional collaborative practice. Subsequently, the Interprofessional Capability 

Framework (UK - Thistlethwaite et al., 2014), the National Interprofessional Competency 

Framework (Canada - Reeves, (2012), the Core Competency for Interprofessional 

Collaborative Practice (US—Schmitt, Blue, Aschengrener, & Viggiano, 2011), and the 

Curtin University Interprofessional Capability Framework (Australia; Thistlethwaite et al., 
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2014), highlighted a need to establish a common interprofessional language to improve 

interprofessional collaborative practice. Group dynamics researchers have also cited lack of a 

shared language as a challenge for establishing meaningful collaboration (Curry et al., 2012). 

However, few empirical studies have addressed the use of a common interprofessional 

language for CDM in interprofessional healthcare teams. CCT could assist here. 

Boblin-Cummings, Baumann, and Deber (1998) suggested that CCT could provide a 

model to enhance critical thinking and improve reasoning behind interprofessional health 

practitioner and teams’ CDM. Evans and Donnelly (2006) suggested that elements 

fundamental to CCT (e.g., understanding the relationship of task properties and their effects 

on decision-making) may help to provide a common interprofessional language that could 

explain and/or justify decision-making processes. Dhami and Thomson (2012) also noted that 

CCT required a precise language to describe tasks and cognitions related to decision-making 

processes. Such precise and descriptive attributes within CCT could potentially encourage 

clinicians to clearly communicate relevant decision-making values. CCT has already been 

examined in health settings; nursing (e.g., Bjørk & Glenys, 2011), and medicine (e.g., 

Custers, 2013), and it appears that CCT may provide a framework that can orient effective 

CDM thinking. CCT’s usefulness in nursing and medical settings may further indicate its 

potential within an interprofessional arena, by providing a platform for an interprofessional 

CDM language. This shared language could increase interprofessional teams’ and healthcare 

individuals’ ability to articulate clearly CDM processes, thereby enhancing interprofessional 

collaborative care around CDM. Further research is needed to empirically test this within 

interprofessional settings.  

Potential Application of CCT within an Interprofessional Context 

Interprofessional collaborative problem solving refers to situations in which participants 

jointly solve a problem while working towards a common goal. Building on team members’ 
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ideas and experience to enhance the team’s understanding of a task (John-Steiner, Weber, & 

Minnis, 1998), individuals in collaborative contexts actively engage in working towards 

solutions to problems (Damon & Phelps, 1989). Most published findings suggest that a group 

working together generates better decision outcomes than does working as an individual (e.g., 

Hyman, Cardwell, & Roy, 2013), although there are contrary findings, for example when 

tasks/problems are simple or routine (Glendon & Clarke, 2016). Team collaboration research 

has identified social factors as barriers to collaborative success including: lack of 

coordination (Steiner, 1972), discussion of responsibility (Latané et al., 1979), fear of 

evaluation (Mullen, 1987), disruption and production blocking of individual contributions 

(Diehl & Stroebe, 1987), and cognitive load Dillenbourg, 1999). Barron (2003) suggested 

that developing common ground and joint management of attention was critical to group 

collaborative success. Researchers such as Standing (2010) have suggested that 

interprofessional education in CCT can increase collaborative success by promoting the 

development of an interprofessional common language, and interprofessional healthcare 

teams’ understanding, around CDM processes. This should lead to increasing a team’s ability 

to collaborate and manage issues, such as cognitive load, lack of coordination, and diffusion 

of responsibility. In line with the CCT theory, Nokes-Malach, Meade, and Morrow (2012) 

suggested that effective CDM in collaborative environments was a complex interaction of the 

knowledge and experience of the individuals involved, and was related to their combined task 

knowledge (e.g., task structure). Fundamental to CCT is the premise that knowledge of task 

structure orientates individuals and teams towards optimal CDM  processes. Further research 

is needed to demonstrate the value of CCT in interprofessional healthcare, and its ability to 

facilitate practitioners to engage in collaborative, constructive, and interactive decision-

making processes.  
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Application and Issues as an Educational Tool 

On behalf of the World Health Organisation Interprofessional Study Group, Mickan, 

Hoffman, and Nasmith (2010) examined collaborative practice within primary healthcare in 

ten countries. The results indicated that one of the main factors promoting effective 

collaborative practice was a framework that encouraged interprofessional education. Clark 

(2006) highlighted a need to develop theoretical frameworks in order to positively advance 

interprofessional educational practices. The authors have commented that historically there 

has been some resistance to use the theory in the development of interprofessional education 

and practice (Reeves & Hean, 2013; Suter et al., 2013). However, since around 2001 

interprofessional educators, evaluators, and practitioners have begun to consistently accept 

and apply the theory to develop their fields. By providing theory-driven guidance, CCT 

should be a useful educational framework for CDM. For example, one conceptual model 

from which CCT is derived is Social Judgment Theory (SJT: Doherty & Kurz, 1996). SJT 

proposes that perception and evaluation of ideas can be at a subconscious intuitive level, with 

influences from task properties on judgement and modes of cognition (Cader et al., 2005). 

CCT is also derived from logical and statistical analytic decision-making theories, such as 

Bayes’ theorem (Edwards, Lindman, & Savage, 1963). Both theories seek the best way to 

make decisions, but have alternative methods of achieving this (Standing, 2010) and use 

different decision-making inquiry modes (see Figure 1.1). Mahan (1994), and Kutschera and 

Byrd (2005) maintained that knowledge of, and education in, CCT could increase 

individuals’ awareness of the availability of different decision-making inquiry modes. These 

researchers maintained that decision-making could be improved if decision inquiry modes 

employed were congruent with task properties (Mahan, 1994), such as ‘high structured’ or 

‘low structured’ tasks (see Figure 1.1). Reviews have also highlighted how traditional 

continuing healthcare education programs, consisting largely of passive dissemination of 
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information, often fail to change physician behaviour (Bero et al., 1998; Davis, Thomson, 

Oxman, & Haynes, 1995; Galanter & Patel, 2005). These reviews suggested that traditional 

methods of continuing professional education within healthcare systems generally did not 

consider how professionals reason and make decisions about healthcare delivery. 

Highlighting how using CCT may provide a means to educate and compromise between 

different decision-making styles, Cader et al. (2005) noted the importance for health 

practitioners, in this case nurses, to be educated in the decision-making theory. Including 

CCT in CDM education could lead to greater transparency in decision-making processes. If 

research in this field can further orient participants to achieve optimal decisions, then CCT 

could have a positive impact on judgement and decision-making processes within healthcare 

(Cader et al., 2005). Aligned with Standing’s (2010) model, the CCT framework provides an 

active educational delivery suitable for interprofessional healthcare contexts. While it has 

been suggested that, as an educational tool, CCT may increase CDM effectiveness (Custers, 

2013; Standing, 2010), no empirical research to date has evaluated this within 

interprofessional healthcare teams. Due to the in depth understanding of contrasting intuitive 

and analytical decision theories involved in CCT development, it is hypothesised that its 

application as an educational tool within interprofessional settings could improve orientation 

to CDM processes. As an educational tool, CCT may not only improve decision-making 

quality, but could also enhance interprofessional collaboration, communication, and 

justification of CDM. Further research is required to examine this issue.  

Implications of Adopting a CCT Framework 

Research implications of importance for future research is to test the notion that CCT’s 

quasi-rationality indicates that there can be a clear relative value for each mode of inquiry 

from intuitive to analytical (Standing, 2010). Where dual-process decision-making theories 

fall short, CCT can assist in understanding the connection between intuitive and analytical 
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modes of reasoning, and present a unifying decision theory with quasi-rationality 

representing a middle ground (Dhami & Thomson, 2012). CCT’s theoretical framework may 

enable specific predictions of interprofessional task-motivated cognitive behaviour, and 

potentially allow detailed examination of human cognition, over more traditional approaches 

of applying normative standards in assessing cognitive efficiency (Mahan, 1994). 

While the CCT framework has been used as a model for human judgement and decision-

making in various research fields, there is little published evidence for the application of CCT 

across the health professions in interprofessional care team settings. Some researchers 

(Brown & Clarke, 2014; Lauri & Salanterä, 2002; Standing, 2010) have indicated that CCT 

has increased understanding of decision-making processes among nursing, medical, and other 

health practitioners, thereby enhancing overall CDM capabilities within these professions 

separately, but not interprofessionally. While it has also been suggested that CCT could 

provide a valid educational tool, with the potential to increase communication, collaboration, 

and coherence within interprofessional settings around CDM, little research has explored 

these possibilities. 

Researchers have investigated the relative proportions of human behaviour, including 

judgements and decisions, subject to individual and situational influences (Appelt, Milch, 

Handgraaf, & Weber, 2011; Phillips, Fletcher, Marks, & Hine, 2016; Zimbardo, 2004). As a 

decision-making orientation framework, CCT has the potential to address the influence of 

situational factors (e.g., task structure), and individual factors (e.g., clinical experience, age) 

that may influence use of a particular decision-making inquiry mode (along the intuitive–

analytic continuum). Future CCT research could usefully examine other factors that might 

influence natural interprofessional decision-making styles, including personality (Ahmed, 

Hasnain, & Venkatesan, 2012), and motivational factors (Larrick, 1993), such as social 

desirability. Little research has investigated health practitioners’ natural CDM styles, and 
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research addressing individual differences to predict decision behaviour is limited 

(Mohammed & Schwall, 2009). Research is needed regarding factors influencing health 

practitioners’ natural CDM styles. Better understanding of these factors, in conjunction with 

CCT, could facilitate a more robust examination of CCT’s role as a CDM framework. 

Practice Implications 

Terms such as interprofessional practice, interprofessional care, interprofessional 

collaboration, and interprofessional education, have received increased attention within the 

interprofessional literature (e.g., collaborative practice: Schroder et al., 2011). Such terms are 

associated with models of healthcare delivery implicated within policy that positively 

influence patient care, and although there has been progress with the interprofessional nature 

of healthcare, many changes have been cosmetic (Thistlethwaite, Jackson, & Moran, 2013). 

Coordinating care in practice is challenging, and to assist with this, healthcare organisations 

are implementing interprofessional collaborative practices (Hepp et al., 2015), and policies. 

To facilitate effective examination of interprofessional collaborative processes in clinical 

practice, both quantitative and qualitative observations are needed. To enable observers to 

examine small team collaboration process, Hornby and Atkins (2000), and Zwarenstein, 

Goldman, and Reeves (2009) suggested that certain factors can be observed: awareness  

regarding the role of other professions, use of a common interprofessional language, trust 

within interprofessional teams, rivalry between professionals, conflicting opinions and 

attitudes, practitioners’ role insecurity, and negative reactions to change. Researchers would 

be prudent to use validated tools such as Schroder et al.’s (2011) collaborative practice 

assessment tool, developed using evidence, to enable interprofessional teams to assess their 

collaborative practices. Further research into CCT and its benefits in respect of 

interprofessional education, communication, and collaboration processes, could readily use 

such assessment tools, and expand research by further examining factors such as those 
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suggested by Zwarenstein, Goldman, and Reeves (2009). CCT’s potential practical 

application may be seen in healthcare education including CDM, interprofessional team 

collaboration, and communication.  

Policy Implications 

Côté, Lauzon, and Kyd-Strickland (2008) stressed the importance of focusing funding and 

policy around interprofessional collaboration within Canadian healthcare. Lahey and 

Fierlbeck (2016) reported that policy enablers in Canada have been under discussions for 

over a decade regarding interprofessional care. Researchers are interested in reviewing 

methods used to examine healthcare collaborative practices (e.g., Keene, Bailey, Swift, & 

Janacek, 2000; Lahey & Fierlbeck, 2016). It is clear that interprofessional collaboration 

within healthcare teams is important and necessary. 

Following a series of adverse findings and numerous reports, organisations (AIPPEN, 

CAIPE, CIHC, EIPEN, NEXUS, CCIPECP) have been established to promote the values and 

importance of collaborative healthcare. These organisations focus on exploring effective 

ways to improve all healthcare process elements, from CDM support, to healthy work 

cultures and interprofessional team relations. They recognise the importance of 

interprofessional collaboration and communication, with the view that information exchange 

is critical in all phases of collaborative patient care and shared accountability. CDMis one 

area in which further examination of CCT’s potential could prove useful, and could be 

extended to communication and collaboration around CDM within interprofessional teams. 

Despite these global initiatives, much is still to be done to improve understanding of how 

interprofessional teams develop, and the extent to which clinical outcomes can be improved 

by processes, such as increased knowledge of other professions, and more collaborative 

interprofessional healthcare practices. CCT can potentially increase the effectiveness, 

understanding, and justification ability, of interprofessional collaborative CDM. Research is 
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currently underway in Australia examining the use of CCT as an educational tool to improve 

collaborative CDM. Potential implications of sharing this knowledge with policy makers 

should not be underestimated.  

Strengths and Criticisms 

Applying CCT in collaborative CDM within interprofessional healthcare teams could 

address some communication and collaboration gaps. The lack of research in the application 

and evaluation of CCT within interprofessional settings may be explained by the complexities 

and difficulties of studying this theory. There is evidence that varied task properties 

encourage use of different inquiry modes (Dunwoody et al., 2000), and that optimal decisions 

are contingent on a correspondence between task properties and decision makers’ choice of 

inquiry mode (Hammond, 1978). However, researchers have suggested that individual 

differences, including expert and novice status, and a decision maker’s natural cognitive 

style, also influence the decision-making inquiry mode choice (Dhami & Thomson, 2012). 

CCT has been criticised by Doherty and Kurz (1996), who argued that the ability to 

deconstruct a task can be problematic, and that subjective analysis of task properties may 

differ between decision makers. 

Highlighting a confounding difficulty that researchers can face when experimentally 

examining CCT, Cooksey (2000) noted that when considering task structure, CCT postulates, 

as a key principle, the idea of “representative design”, meaning using real world, or as close 

to real world tasks as possible. While highly structured tasks are generally thought to 

encourage decision-making close to the analytical pole, and low structured tasks are thought 

to induce intuitive modes of inquiry, CCT does not specify the degree or number of task 

properties required to induce a shift in direction between inquiry modes (Dhami & Thomson, 

2012). Therefore, research may be limited to using broad task structures. This approach may 

influence designs to be aligned towards the ends of the mode of inquiry continua (intuitive 
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and analytical), highlighting the difficulty for researchers to study and influence the middle 

quasi-rational ground experimentally. 

A criticism of interprofessional research into education, practice, and care has indicated 

that a focus on cognition overlooks the importance of sociological perspectives. The 

prevalence of this prompted the compilation of a special issue in the Journal of 

Interprofessional Care in 2013 (e.g., Reeves & Hean, 2013). Research drawing upon the 

sociological theory to enhance understanding of the interprofessional domain (Reeves & 

Hean, 2013), has included examining institutional change, as well as facilitating, maintaining, 

and supporting interprofessional education (e.g., Clarke, 2013). A number of organisational 

and sociological variables, such as organisation and national cultural environments, 

professional ethics, and power imbalances, might influence the effectiveness of applying 

CCT as a CDM orientation framework for interprofessional teams. Future research could 

usefully examine the potential for extending the level of analysis appropriate for CCT, from 

the current socio-cognitive framework to address organisational and societal level variables 

that could influence the autonomy of interprofessional teams operating within organisational 

environments. 

A major strength of CCT’s development as a decision theory is that its development is linked 

to social and cognitive psychology, and research including social behaviour (Standing, 2010). 

Other strengths of CCT include promotion of an individual’s decision inquiry mode to be 

congruent with task structure, and potentially enhancing the effectiveness of both novice and 

expert decision-making capabilities, while mitigating some errors and biases that may be 

prevalent in health practitioners’ natural decision-making styles. Custers (2013) considered 

CCT to be a useful framework for understanding medical problem solving, and for providing 

a structure for clinical reasoning training. Standing (2010) suggested that CCT could provide 

a framework to enhance understanding of CDM in a variety of clinical areas and 
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interprofessionally. Perhaps the difficulties suggested by Dhami and Thomson (2012) in 

identifying shifts in modes of enquiry, may have evolved as a strength within CCT with 

regard to flexibility around the complexities of individual and team differences, if the model 

is used, as suggested, as an CDM orientation framework. Research is required to expand CCT 

in nursing and medicine, to a mixed sample of health professionals in interprofessional teams. 

Concluding Comments 

Fundamentally, CCT provides a unified decision-making theory combining both 

intuitive/experiential theories (associated with evolutionary and social learning of human 

judgement), and analytical/ rational theories (associated with science and statistics to increase 

accuracy of CDM in scientifically controlled environments). Major strengths of CCT is this 

combination of both decision theory types within a single framework, matching decision-

making tactics to the varied demands of a decision task, and providing a link between the two 

extreme poles to explain modes of inquiry (quasi-rationality). Research using CCT as a 

decision-making framework has had promising results in discipline-based fields (e.g., 

nursing, medicine, retail). Its application in interprofessional healthcare education and 

practice may also provide promising results within CDM, and enhancing the interprofessional 

CDM process (e.g., communication and collaboration). Research on CCT development (e.g., 

Standing, 2010) suggested that potential applications of CCT could include: as a judgement 

and decision-making practice guide, CDM education tool, managerial tool to aid 

development of system aided judgement policies, and as a research guide to encourage new 

research projects in exploring CDM in interprofessional healthcare. CCT and these decision-

making research areas require further exploration.  
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Abstract 

Background: Successful interventions, healthcare planning, and patient-centred care require 

explanation, justification, and collaboration through interprofessional clinical decision 

making (CDM). Understanding health practitioners’ decision-making styles and influencing 

factors can enhance CDM capabilities. Method: Health professionals and students (N=229) 

completed an online survey on their decision-making styles, interprofessional education, 

interprofessional practice, discipline education, clinical experience, processing styles, 

personality, interpersonal motivational factors, and age. To assess the influence of task 

structure, participants answered CDM questions on a high- and a low-structured case study. 

Results: Age demonstrated an effect on level of clinical experience, while clinical experience 

also mediated the effect of age on rational processing styles. While personality results were 

mixed, consistent with previous findings, conscientiousness predicted rational processing 

style. Effects of interpersonal motivation on personality were also mixed, insofar as results 

indicated an association between conscientiousness and both experiential and rational 

processing styles. Interpersonal motivation also predicted rational processing styles. 

Conclusion: The complexity of CDM and factors influencing healthcare practitioners’ 

processing and decision-making styles was highlighted. To optimize CDM processes by 

addressing errors and biases, CDM, and practice complexity, healthcare practitioner 

education should include theory-driven CDM orientation frameworks.  
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CHAPTER 3 

Factors Influencing Health Practitioners’ Cognitive Processing and Decision-Making 

Style 

Introduction 

Judgment and decision-making research is complex, involving several disciplines, including 

psychology, cognition, and mathematics. Clinical decision making (CDM) in health practice 

has been defined as: “…a contextual, continuous, and evolving process, where data are 

gathered, interpreted, and evaluated in order to select an evidence-based choice of action” 

(Tiffen, Corbridge, & Slimmer, 2014, p. 401). While CDM is the most commonly used term 

(Field, 1987; Ford, Trygstad-Durland, & Nelms, 1979), others include: clinical judgment 

(Benner & Tanner, 1987), clinical inference (Hammond, 1978), and clinical reasoning 

(Grobe, Drew, & Fonteyn, 1991). Within healthcare systems, while CDM for preferred 

courses of action varies between practitioners and healthcare teams, coordinating care in 

practice is challenging (Hepp et al., 2015). For example, mental healthcare practitioners may 

select from psychological and psychopharmacological evidence-based interventions (Beutler, 

2000), highlighting a need for critical thinking and collaboration in clinical practice (Lahey & 

Fierlbeck, 2016). This article briefly reviews literature on decision-making influences, 

examines how these influences interact with healthcare professionals’ decision-making and 

processing styles, and explores research into optimizing CDM. 

Decision-making and processing style: Intuitive/experiential and analytic/rational 

decision making 

Two styles dominate the decision-making literature: 1) intuitive, and 2) analytical (Falzer & 

Garman, 2012). Intuitive decision making has been described as unconscious or automatic 

(Custers, 2013), and may be an evolutionary consequence of social learning, whereby 

contexts influence skills to match environmental and social changes (Brunswick, 1943; 
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Standing, 2010; Welsh & Lyons, 2001). Strengths of an intuitive decision-making approach 

include consideration of the dynamic complexity of human interaction, and of social/real-life 

contexts (Nyatanga & Vocht, 2008). However, human proneness to errors and biases of 

judgment, perceptions, and information processing, are among the weaknesses of intuitive 

approaches (Standing, 2010). 

Analytical decision making is associated with computational, scientific, statistical, and 

mathematical styles, generally aimed at optimizing accuracy in controlled environments 

(Custers, 2013; Edwards, 1954), resulting in rational and systematic problem-solving. Being 

normative and prescriptive, analytical approaches involve identifying dependent and 

independent variables, and generating hypotheses to test predictions. They aim to minimize 

human judgment biases, and enhance decision-making reliability (Kahneman, Slovic, & 

Tversky, 1982). However, these approaches can be criticized to the extent that they may be 

artificial, and unrepresentative of social and real-life contexts that they seek to represent 

(Zsambok & Klein, 2014). 

In both intuitive and analytical research, focus has been on decision-making errors and 

biases (Shaban, 2005). For example, while rapid decision making may be aided by heuristics 

(shortcut strategies), heuristics are prone to biases, which have been observed by both expert 

and novice clinicians, and which can be misleading (Bradley, 2005; Klien, 2005). 

Understanding how novices and experts make decisions, and minimizing biases that exist 

with either intuitive or analytical styles, is likely to lead to better health practitioner decision-

making. Such an approach requires an integrative framework.  

Clinical experience: Novice and expert decision-making and processing 

Differences between novice and expert decision making have been identified in health 

education (e.g., nursing: Benner, Hughes, & Sutphen, 2008). These authors suggested that on 

the journey from novice to expert, knowledge, judgment, skill, and their interrelationships, 
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change continuously. While novices are more likely to use an analytical decision-making 

style, experts tend towards intuitive approaches (McLaughlin, Cox, Williams, & Shepherd, 

2014). Compared with non-experts, experts match patterns they have previously learned to 

achieve faster and more accurate decisions (Jung et al., 2013). Without orienting individuals 

to their decision-making style, experts might risk errors of omission (e.g., reaching a 

premature clinical decision by ignoring alternative hypotheses due to confirmation bias). On 

the other hand, novices may be less diagnostically effective (e.g., more likely to make 

commission errors by analytically researching too broadly). Such decision-making errors and 

biases can be problematic in healthcare settings, highlighting a potential need for healthcare 

practitioners to be educated in decision-making orientation strategies (Parker-Tomlin, 

Boschen, Morrissey, & Glendon, 2017). 

Individual differences, decision-making and processing style 

While research has suggested that individual differences can influence decision-making style 

(Benner et al., 2008; Higgs, Jones, Loftus & Christensen, 2008; Mohammed & Schwall, 

2009), a systematic review of decision-making research revealed a lack of attention to 

individual differences (Mohammed & Schwall, 2009). Benner et al. (2008) observed that 

critical thinking is affected by age, and education. Clinical practice experience is also 

associated with practitioners experiencing high levels of self-efficacy, and increased 

confidence in their decision-making abilities (Higgs et al., 2008). Other social factors, such as 

benefits of interacting with other professionals, are also potential influences on CDM (Higgs 

et al., 2008). Hewes (2009) suggested that personalities, motivations, knowledge, and 

decision-making skills, could determine the quality of team decision-making processes. 

A comprehensive review of the vast field of personality research is beyond this article. 

However, we consider briefly research on personality in decision making. Using cognitive 

experiential self-theory (CEST), Epstein, Pacini, Heier, and Denes-Raj (1996) researched a 
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dual-processing account of individual differences concerning the extent to which people 

(generally college students) relied on rational (analytical), and experiential (intuitive) 

thinking styles. While conscientiousness and openness were associated with rational 

(analytical) thinking, this style was strongly inversely related to neuroticism (Pacini & 

Epstein, 1999). While experiential (intuitive) thinking styles were strongly related to 

extraversion and agreeableness, extraversion also predicted overconfidence in decision 

making (Pallier et al., 2002). Neuroticism correlated positively with attitudes towards 

inaction (Ireland, Hepler, Li, & Albarracin, 2014). 

Motivational factors driving individuals’ interactions may also influence decision-making 

styles (Appelt, Milch, Handgraff, & Weber, 2011). Individuals who are highly concerned with 

being negatively evaluated may behave so as to avoid this outcome (Leary, 1983), which may 

influence how they make decisions, especially in team decision making. Desirable 

responding to personality measures and other self-reports comprises: socially desirable 

responding (self-deception), and impression management (Paulhus, 1984; Stöber, Dette, & 

Musch, 2002). Social desirability factors can influence individuals to respond (collaborate) in 

an organisationally conforming manner, even if this might be counter to an individual’s 

underlying disposition (Srivastava & Banaji, 2011). Impression management is believed to 

habitually and consciously influence individuals to respond so as to present a favorable 

public image (Bobbio & Manganelli, 2011).  

Situational factors, decision-making and processing style 

Situational factors, such as task structure, and their influence on decision making, are also 

important in optimizing decision-making outcomes. For example, Standing (2010) suggested 

that cognitive continuum theory (CCT) could locate judgment and decision making along an 

intuitive–analytic continuum, including the “quasi-rational” middle ground, when a clinical 

decision is reached by congruently orientating intuitive–analytical cognitive mode with high–
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low task structure. A task continuum (low vs. high structure) can be further explained in 

terms of the likelihood of a task “naturally” inducing a particular cognitive mode (intuition, 

analysis, or quasi-rationality). For example, a high-structured task characteristic could be 

limited cues (5 or fewer) – theoretically requiring an analytical decision-making approach. A 

low-structured task characteristic (e.g., >5 cues), might theoretically promote intuitive 

decision making. Without being orientated to task characteristics, expert and novice 

practitioners might reach less than optimal clinical decisions, and be influenced by other 

factors, such as their relative status.   

Summary 

Individual differences in health practitioners can bias their approach to clinical decision 

making, and may lead to less than optimal decisions. Individual differences could also impact 

successful interprofessional functioning in healthcare teams. Little research has empirically 

investigated health practitioners’ decision-making styles, while simultaneously examining 

motivational and situational factors. Research addressing individual differences in predicting 

decision outcomes have also been limited. Appelt et al. (2011) suggested that to understand 

the role of individual differences in decision making, research should build upon direct 

effects of individual differences, and consider interactions with contextual features (e.g., task 

structure). They also suggested that, rather than undertaking a “fishing expedition” and 

examining a number of factors to see which have predictive ability, a limited number of 

factors with clear theoretical relevance be examined. Adopting Appelt et al.’s (2011) 

approach, the current study investigated a limited number of theoretically relevant factors that 

were hypothesized to influence novice and expert health practitioners’ decision-making 

styles.   

Study Overview 

Figure 1 shows hypothesized direct, and mediated relationships with regard to practitioners’ 
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decision-making and processing styles, measured by the Decision-making Instrument – Short 

Form (DMI-SF; Lauri & Salanterä, 2002), and the Rational Experiential Inventory (REI; 

Pacini & Epstien, 1999). The DMI-SF assesses decision-making processes along an analytic–

intuitive spectrum, while the REI distinguishes information processes between experiential 

and rational cognitive processing styles. Before approaching students and clinical staff 

members from Griffith University and Queensland Health, ethical approval was sought and 

approved from both institutions (Griffith University Ref No: PSY/44/15/HREC; Queensland 

Health HREC/15/QGC/182).  

Decision Making / Processing
DMI-SF, REI

Age

Clinical Experience

Task Structure

Personality
Big Five-10

Interpersonal Motivation
BFNE, BIDR-6-SF

Discipline Education
IPP Experience
IPE Experience

H1

H2 H3

H3

H1

H2, H5

H7, H8

H4

H6

H6

 

Figure 3.1: Conceptual model of factors predicting decision-making and processing style. 

Note. Interprofessional Education (IPE) and Interprofessional Practice (IPP) 

Hypotheses 

Age, clinical experience, task structure, personality, discipline experience, interprofessional 

practice, as well as interprofessional education and interpersonal motivational factors are 

thought to influence decision-making style. Therefore, building from the research literature 
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and theoretically-driven relationships between variables, these hypotheses were proposed: 

H1: a) interprofessional education (IPE), b) interprofessional practice (IPP), and c) 

discipline-related education, will partially mediate the relationship between age and 

processing style. Higher discipline-related education, greater IPE, and longer IPP, will predict 

that an individual’s processing style will be more experiential. 

H2: Clinical experience will partially mediate the relationship between age and processing 

style. More clinical experience and higher age will be associated with an individual’s 

processing style being towards the experiential end of the spectrum. 

H3: a) IPP, b) IPE, and c) discipline-related education, will partially mediate the relationship 

between clinical experience and processing style. Greater IPE, longer IPP, more discipline-

related education, and longer clinical experience, will be associated with an individual’s 

processing style being towards the rational end of the spectrum. 

H4: Personality traits will directly predict processing style: a) conscientiousness, and b) 

openness, will be associated with rational decision-making, which will be strongly inversely 

related to: c) neuroticism, d) extraversion, and e) agreeableness, which will be associated 

with a more experiential decision-making style. 

H5: Amount of clinical experience will directly predict processing style. Practitioners with 

greater clinical experience (novice, intermediate, or expert) will report a rational style of 

processing. 

H6: Interpersonal motivation will moderate the relationship between personality and 

processing style. High: a) BFNE, and b) BIDR-6-SF scores will reflect participants’ attempts 

to answer in a manner perceived to be socially pleasing, and potentially indicate response 

bias. 
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H7: In: a) a low-structure clinical task, and b) a high-structure clinical task, compared with 

relative experts, novices will be more likely to use a decision-making style towards the 

analytical end of the spectrum. Experts will tend to use a decision-making style towards the 

intuitive end of the spectrum. 

Method 

Participants 

Participants were a convenience sample (N = 229, 188 females) of Australian-based 

healthcare practitioners, and students (79% were currently practicing or studying within 

Queensland) from a variety of health disciplines (dental and oral health, dietetics and 

nutrition, exercise physiology, human service and social work, medicine, midwifery, nursing, 

occupational therapy, pharmacy, physiotherapy, podiatry, psychology, speech and language 

pathology), with a range of clinical experience. Table 1 shows the complete demographic 

information for this sample, including data ranges and percentage calculations. 

Table 3.1:  

Demographic information (N = 229): Data ranges and percentages. 

Demographic Range % n 

Age 18-24 

25-34 

35-44 

45-54 

55-64 

65-74 

18.8 

27.9 

18.3 

21.4 

12.2 

1.3 

43 

64 

42 

49 

28 

3 

Amount of Clinical Experience Novice 

Intermediate 

Expert 

31.9 

37.1 

31.0 

73 

85 

71 

Highest Discipline Related Education Year 12 

Grad Cert/Dip 

10.9 

23.7 

25 

54 
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Undergrad Degree 

Master’s Degree 

PhD 

40.4 

21.9 

3.1 

92 

50 

7 

Amount of Interprofessional Education 

Experience 

None 

Limited 

Multiple 

37.6 

44.1 

18.3 

86 

101 

42 

Amount of Interprofessional Practice 

Experience 

None 

Novice 

Intermediate 

Expert 

16.2 

24.5 

34.1 

25.3 

37 

56 

78 

58 

 

Design 

Professionals were recruited from organizations offering health services (e.g., Gold Coast 

Health), and from professional membership groups or bodies (e.g., Australian Psychological 

Society). Students were recruited from health disciplines offered at Griffith University, 

Queensland. Participants were invited by email, to complete an online survey that included: 

demographics (age, clinical experience, and discipline education), personality measures, 

intuitive and analytical decision-making styles, interpersonal motivational factors (fear of 

negative evaluation, socially desirable responding), and experiential and rational cognitive 

processing styles. Each factor was examined by specific parts of the survey as detailed by the 

measures below.   

Measures 

Demographics: Participants responded to questions on: gender, age, highest discipline-

related academic achievement, experience of professional clinical work, professional 

specialization(s), professional registration/membership, IPP work experience(s), and IPE 

experience(s) (see Table 1). To determine IPP, IPE and clinical experience levels, the first 

author and an applied psychology honours student volunteer, initially individually allocated 
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participants’ free-text answers into categories: 1) IPE: none, limited, multiple, 2) IPP: none, 

novice, intermediate, expert, and 3) clinical experience: novice, intermediate, expert. Initial 

coding were examined by the two researchers, and any discrepancies were discussed until 

100% agreement was achieved. 

The Decision-making Instrument – Short Form: (DMI-SF; Bjork & Hamilton, 2011). The 

shortened version of the original 56-item instrument (Lauri & Salanterä, 2002), was a 24-item 

measure using a 5-point response scale from: 1 Never or almost never, to 5 Almost always or 

always. In line with CCT (e.g., Standing, 2010), the DMI-SF was developed to assess 

decision-making processes along the analytical–intuitive spectrum. Lower scores indicate the 

extreme analytical pole, and higher score the extreme intuitive pole: extreme analytical 

decision-making (24-67), middle ground of quasi-rational decision-making (68-77), extreme 

intuitive decision-making (78-120). While, according to Bjork and Hamilton, the internal 

reliability of this measure is good (Cronbach’s alpha .86), in this study the scale reliability 

overall did not meet an acceptable level (α .44) although the two subscales when assessed 

separately did demonstrate adequate reliability (intuitive .78, and analytical, .84). Two case 

studies – one high, and one low structured, were created on a rational basis using pre-

determined criteria derived from CCT and used in conjunction with this measure. Three 

academics from the School of Applied Psychology reviewed these case studies for validity. 

Rational Experiential Inventory: (REI; Pacini & Epstien, 1999). This widely-used 

instrument is used to assess individual preferences for information processing style. 

Theoretically motivated by CEST (Epstein, 1973), the REI distinguishes between rational and 

experiential cognitive styles. The 40-item scale uses 5-point ratings from: 1 Definitely not 

true of myself, to 5 Definitely true of myself. Cronbach’s alphas (.78–.88, Bjorklund & 

Backstrom, 2008) had indicated satisfactory internal reliability for the REI scale and its 

subscales. 
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Big Five-10: (BF-10; Rammstedt & John, 2007). This widely-used instrument measures an 

individual on the Big Five personality factors where very short measures are needed and 

personality is not the primary topic of interest. Gosling, Rentfrow, and Swan (2003) indicated 

good construct validity and a mean test-retest reliability of .80 for the 10-item measure, and 

recommended this as a short instrument. 

Balanced Inventory of Desirable Responding 6 – Short Form: (BIDR-6-SF; Paulhus, 1994). 

The 16-item BIDR-6-SF measures interpersonal motivation on a 7-point scale from: 1 Not 

true, to 7 Very true on two social desirability subscales – self-deception enhancement (SDE), 

and impression management (IM). SDE reflects a tendency to give honest but positively 

biased self-reports, and IM measures habitual presentation of a favorable public image 

(Paulhus, 2002). Bobbio and Manganelli (2011) found a factorial structure for BIDR-6, and 

satisfactory internal reliability for SDE (α .70), IM (α .73), and the entire scale (α .71). 

Fear of Negative Evaluation – Brief: (BFNE; Leary, 1983). This widely-used instrument 

measures the extent of an individual’s experience apprehension about the possibility of being 

negatively evaluated by one or more others. The 12-item scale uses a 5-point response format 

from: 1 Not at all characteristic of me, to 5 Extremely characteristic of me. Responses are 

presumed to be based on implicit and automatic responses determined by stimulus relevance 

(Philippot & Douilliez, 2005). Duke, Krishnan, Faith, and Storch (2006) found satisfactory 

internal reliability for the positive scored factors (α .94), reverse scored factor (α .73), and the 

full BFNE scale (α .80). 

Procedure 

To determine their cognitive processing style, participants completed the REI. To determine 

the effect of task structure on decision-making style, the DMI-SF was answered in relation to 

two clinical case studies; one high (DMI-SF-A) and one low (DMIS-SF-B) in task structure. 
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Participants also completed the BF-10, demographic questions, and interpersonal 

motivational scales (BFNE, BIDR-6-SF). In total the online questionnaire had 110 items, and 

two case studies. Five pilot participants reported that completing the questionnaire took 20-25 

minutes. 

Statistical analysis: Structural equation modelling – path analysis 

This sample size (N = 229) met the requirement (N > 200) for structural equation modelling 

(SEM: Kline, 2011). IBM SPSS AMOS v22.0 was used to conduct path analysis to test the 

extent to which the conceptual model (Figure 1) predicted the hypothesized relationships.  

Results 

Table 2 shows a correlation matrix with Cronbach’s alphas in parentheses along the diagonal. 

Means and standard deviations are also shown. Path analytic models relating to the 

hypotheses (Figure 1) were run. Table 2 shows a correlation matrix and Table 3 shows the 

results of models, including associated goodness-of-fit tests and indices, those in bold 

indicate a good model fit. A review of the rationale for the fit statistics used is in Appendix D.
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Table 3.2: Correlation matrix (N = 229). 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. Age -                

2. Discipline Education .14* -               

3. Interprofessional Practice .46** .28** -              

4. Discipline Experience .73** .30** .71** -             

5. Interprofessional 

Education 

.23** .18** .40** .33** -            

6. DMI-SF;-A; Intuitive 
Scale 

.06 -.01 .16* .17* .05 (.78)           

7. DMI-SF-B; Analytic Scale -.10 .03 .09 .05 .05 .59** (.84)          

8. Extraversion .06 -.02 .01 .01 -.01 .00 -.07 -         

9. Agreeableness -.01 -.06 -.16* -.08 -.07 -.17* -.10 .13* -        

10. Conscientiousness .18** .10 .13 .15* .07 -.14* -.14 .20** .09 -       

11. Neuroticism -.32** -.10 -.27** -.30** -.17* -.11 .07 -.29** -.12 -.20** -      

12. Openness .14* -.07 .06 .11 .10 .03 .01 .09 .06 .02 -.06 -     

13. REI-rational Scale .15* .16* .20* .24** .17** 0.7 -.07 .04 -.12 .31** -.27** .28** .85    

14. REI-experiential Scale -.02 .04 -.04 -.00 .01 .08 .12 .12 -.04 .11 -.07 .18** .11 (.88)   

15. BIDR-6-SF; Desirable 
Responding Scale 

-.06 .00 -.03 -.02 -.05 -.19** -.13* .11 -.17* .02 -.08 .06 .18** .27** (.72)  

16. BFNE; Negative 
Evaluation Scale 

-.06 .00 -.03 -.02 -.05 -.19** -.13* .11 -.17* .02 -.08 .06 .18** .27** 1.00** (.91) 

Mean 2.84 2.82 2.69 1.99 1.81 67.46 67.77 6.59 7.43 8.08 5.40 7.04 7.08 6.40 69.79 69.79 

Standard Deviation 1.36 .99 1.03 .80 .72 5.35 4.89 1.79 1.49 1.48 1.73 1.57 .95 1.04 7.86 7.86 

Note. DisEdu = Discipline Education in Years. Cronbach’s alphas are in parentheses along the upper diagonal. As BF-10 comprises 2-item 

subscales (extraversion, agreeableness, conscientiousness, neuroticism, openness), alphas were not computed. 

*p < 0.05, ** p < 0.01 
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Table 3.3:  

Goodness-of-fit statistics from path analyses: Models examined factors that predicted health 

practitioners’ decision-making and cognitive processing styles. 

Hypothesis Normed χ2     

                      p    

CFI RMSEA CI 90% 

Lower–

Upper 

H1 48.426 .000 .645 .176 .132–.240 

H2 3.152 .369 .999 .015 .000–.114 

H3 25.511 .000 .916 .119 .075–.169 

H4 0.175 .839 1.000 .000 .000–.075 

H5 2.776 .000 .866 .088 .000–.219 

H6 (Openness BIDR-6-SF) 1.626 .804 1.000 .000 .000–.063 

H6 (Openness BFNE) 2.357 .670 1.000 .000 .000–.078 

H6 (Conscientiousness BIDR-6-

SF)  

4.844 .435 .1.00

0 

.000 .000–.091 

H6 (Conscientiousness BFNE) 3.642 .303 .984 .000 .000–.160 

H6 (Extraversion BIDR-6-SF) 7.243 .299 .949 .030 .000–.095 

H6 (Extraversion BFNE) 5.592 .470 1.000 .031 .000–.120 

H6 (Agreeableness BIDR-6-SF) 17.133 .004 .169 .103 .053–.159 

H6 (Agreeableness BFNE) 7.866 .164 .837 .050 .000–.113 

H6 (Neuroticism BIDR-6-SF) 4.187 .523 1.000 .000 .000–.084 

H6 (Neuroticism BFNE) 11.266 .080 .944 0.62 .000–.117 

H7 81.968 .000 .425 .596 .491–.709 

 

H1. Good fit was not achieved for models representing H1. There were no significant 

mediating pathways for any of IPP, IPE, or discipline-related education, between age and 

processing style. 

H2. In this model (Figure 2), with the REI-rational and REI-experiential subscales as the 

criterion variables, age had a direct effect on level of clinical experience. Age also had an 
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indirect (mediated) effect on rational processing style through clinical experience. Thus, H2 

was not supported for this sample, as more clinical experience and greater age aligned 

participants’ processing style towards rational and not experiential processing styles, as 

hypothesized. 

Age SE = .43, p < .001
Clinical 

Experience

REI 
RationalSE = .29, p < .001

REI 
Experiential

SE = -.01, p = .94

 

Figure 3.2: Hypothesis 2: Path analysis model indicting good fit. 

Note. SE = standardized estimate; REI = Rational Experiential Inventory 

H3. Good fit was not achieved for models representing H3. There were no significant 

mediating pathways for any of IPP, IPE, or discipline-related education, between clinical 

experience and processing style. 

H4. In this model (Figure 3), conscientiousness and openness both had significant direct 

effects on processing style. High conscientiousness predicted rational styles only. High 

openness predicted both rational and experiential processing styles. Thus, H4 was partially 

supported in respect of conscientiousness and openness. However, H4 was not supported with 

regard to the other personality factors, as the models for agreeableness, neuroticism, and 

extraversion had poor fit, indicating that, for this sample, they had no direct effect on 

processing style. 
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Conscientiousness SE = .30, p < .001 REI Rational

Openness SE = .18, p = .06 REI Experiential

SE = .11, p = .90

SE = .22, p < .001

 

Figure 3.3: Hypothesis 4: Path analysis model indicating good fit. 

Note: SE = standardized estimate; REI = Rational Experiential Inventory  

H5. Good fit was not achieved for models representing H5. There were no significant 

pathways between amount of clinical experience (novice, intermediate, expert), and 

processing style. 

H6. Separate interpersonal motivation (BFNE and BIDE-6-SF) models tested for H6 

moderation effects were examined with the REI-rational, REI-experiential subscales as the 

criterion variables; most models initially demonstrated either acceptable or good fit. 

However, after using further analysis regularly used with moderation path analysis (e.g., 

trimming specific non-significant interaction and non-significant non-interaction effects), 

indicated that not all of the models supported H6. Post “trimming” only the BFNE 

interpersonal motivations scale (apprehension about the possibility of being negatively 

evaluated by others), significantly moderated the relationship between the two personality 

traits and processing style. There were no significant moderation interactions found with the 

BIDR-6-SF interpersonal motivation scale. Other significant findings that had not been 

examined during previous hypothesis testing are also detailed below (e.g., direct effects of 

interpersonal motivation and rational and/or experiential processing styles). Figures only 

show models that indicated moderation interactions. 
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Openness: Examination of this model indicated that high BIDR-6-SF scores were associated 

with high scores on the REI-rational subscale. This indicated a direct effect on interpersonal 

motivation and rational processing style. No moderation effects supported H6. 

Conscientiousness: Figure 4 shows that the BFNE significantly moderated the relationship 

between conscientiousness and both the REI-experiential and rational processing styles. 

These results were unclear as a single (rational or experimental) processing style was not 

determined. That high BFNE scores were significantly associated with negative REI-rational 

scores indicated that BFNE had an independent effect on REI-rational, which was not 

influenced by conscientiousness. In a separate model not highlighted here, the BIDR-6-SF 

interpersonal motivation scale also scored higher on the REI-rational subscale, indicating a 

direct positive association between interpersonal motivation and rational processing style.   

BFNE

SE = -.19, p = .002

REI Rational

Conscientiousness

SE = .13, p = .049
REI Experiential

BFNE x 
Conscientiousness

-.13

.02

.01

SE = .16, p = .011

SE = .28, p < .001

 

Figure 3.4: Hypothesis 6: Path analysis model indicting good fit. 

Note. SE = standardized estimate; REI = Rational Experiential Inventory, BFNE = Brief Fear 

of Negative Evaluation 

 

Extraversion: Examination of this model indicated high BFNE and BIDR-6-SF scores also 

scored significantly higher on the REI-rational subscale. The model predicted a direct effect 

on interpersonal motivation and rational processing style. There were no moderation effects 

in support of H6. 
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Agreeableness: There were no moderation effects in support of H6.   

Neuroticism: Examination of this model indicated that high scores on the BIDR-6-SF scale 

were associated with high scores on the REI-rational subscale. This indicated a direct 

association between interpersonal motivation and rational processing style. There were no 

moderation effects in support of H6.  

H7. No models testing H7 achieved good fit. No significant pathways were identified when 

considering task structure (high or low) effects on intuitive or analytic decision-making style.  

Results summary 

For this health practitioner and student sample, age and clinical experience did not have a 

mediating effect on processing style through IPP, IPE, and participants’ reported amounts of 

discipline-related education using REI score as the criterion variable (H1 & H3). Age had a 

significant direct association with level of clinical experience, while clinical experience 

significantly mediated the effect of age on rational processing style (H2). Results for H4 

partially supported previous findings on personality having a mediating effect on processing 

style, insofar as both conscientiousness and openness were associated with a rational 

processing style, although openness also predicted an experiential processing style. Testing 

H5 indicated no effect between amount of clinical experience and processing style. 

Interaction effects between personality, interpersonal motivation, and processing style 

partially supported H6. Only the interpersonal motivation scale (BFNE) indicated that those 

participants scoring highly demonstrated a moderating association between personality 

(conscientiousness) and processing style. Further to the original hypothesis, exploration of 

H6 path analysis models indicated direct effects between interpersonal motivation (especially 

the BIDR-6SF), and rational processing style. With regards to H7, path analysis results 

indicated no interaction between level of experience, task structure, and decision-making 

style on an analytic-intuitive spectrum (DMI-SF-A and B). 
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Discussion 

Cognitive processing and decision-making style are longstanding areas of interest within the 

CDM literature, and have yielded inconsistent and contradictory results (Appelt et al., 2011). 

As suggested by Appelt et al. (2011), the present study conducted a systematic theory-driven 

approach, and findings from this sample of novice to expert health practitioners generated 

findings, some of which were consistent with, and others that were inconsistent with previous 

literature. Consistent with previous research (e.g., Pacini & Epstein, 1999), personality 

(specifically, conscientiousness) directly predicted rational processing style. Inconsistent with 

the literature, the current results demonstrated that amount of self-reported clinical experience 

mediated the effect of age on rational processing styles (e.g., Higgs et al., 2008). In two 

models interpersonal motivation (e.g., apprehension about the possibility of being negatively 

evaluated by others) moderated the effect of personality (conscientiousness) on processing 

styles. 

Prior research has indicated that many factors, including individual differences (Appelt et 

al., 2011), and demographics (e.g., age: Benner et al., 2008), can be used to predict 

individuals’ intuitive/analytic decisions, and be associated with both experiential and rational 

processing styles. Current study findings have implications for health practitioners’ and 

interprofessional teams’ CDM abilities, in that individual differences, personality, and 

interpersonal motivation might influence the cognitive processing style of professional and 

student healthcare practitioners. Research had indicated that factors influencing processing 

and decision-making may be associated with biases and errors (Bradley, 2005; Kline, 2005). 

The present study confirmed a complex picture. For this sample of health practitioners, 

factors predicting their processing and decision-making styles were not consistent, 

challenging to decipher, and sample-specific. 

The current results may indicate that different approaches are required to examine 
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potential strategies for optimizing the effectiveness of CDM abilities for health practitioners 

and interprofessional healthcare teams. These alternative approaches and strategies could help 

to manage and counteract natural errors and biases. This might be achieved by introducing 

health practitioners and healthcare teams to decision-making orientation strategies such as 

Standing’s (2010) CCT, which has been successfully applied as a decision-making orientation 

framework in a variety of professions across multiple settings, including engineering, 

nursing, and medicine (e.g., Brown & Clarke, 2014; Custers, 2013; Hamm, 1988). More 

research within interprofessional settings is required, as training practitioners in decision-

making frameworks, such as CCT, could optimize decision-making within the 

interprofessional healthcare arena (Parker-Tomlin et al., 2017). CCT could provide health 

practitioners and teams with a tool to help make their decision-making processes more 

transparent (Cader, Campbell & Watson, 2005). Health practitioners using theory informed 

decision-making strategies will require appropriate education (Levine, 1995). 

Further research may also address some of the limitations of the current study. First, 

though this study reached the minimum sample size required for SEM (Kline, 2011), it is 

possible that a larger sample size might have clarified some of the complexities within this 

field. Due to the proportion of females in this sample it is possible that a gender bias existed. 

However, it is possible that this bias broadly reflects the gender balance within the healthcare 

professions that were the basis of the study. Second, there is a vast controversial literature 

debating whether common method variance is a problem for researchers in the behavioral 

sciences (Podsakoff, MacKenzie, Podsakoff, 2012; Reio, 2010; Spector, 2006). Although 

self-reports can provide useful estimates of the factors assessed, strengths and weaknesses of 

this type of data collection are well-documented (e.g., Del Boca & Noll, 2000). It is possible 

that alternative assessment methods (e.g., experimental and/or task-based methods) may 

prove more useful in this type of health service research. Third, while the DSM-SF measure 
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had previously been validated and used in this research, based on its psychometric properties, 

a reliability issue was revealed with this sample. As a result, rather than using the tool as a 

bipolar spectrum, the two subscales (intuitive, analytic) were separated, this increased 

reliability to an acceptable level. The high and low structured case studies related to the DMI-

SF were created on a rational basis using pre-determined criteria derived from CCT; however, 

they were subjected to limited tests of their validity. Further testing of both this measure and 

the associated case studies could be beneficial.   

Future research might also explore possible implications for health practitioners’ and 

interprofessional teams’ CDM abilities, and how findings might translate into clinical 

practice. For example, errors and biases in CDM can be problematic in healthcare settings, 

further highlighting the need for decision-making orientation strategies. Using theory-driven 

strategies, such as CCT, can assist in explaining practical issues (Reeves & Hean, 2013). For 

example, seeing CDM as a continuum between intuitive and analytical decision making, and 

highlighting optimum approaches to solving clinical problems based on task structure 

(Custers, 2013), would be an alternative to relying solely on decision-making or processing 

styles. In CCT, a clinical decision is reached by congruently orientating cognitive mode 

(intuition, analysis and the middle ground “quasi-rationality”) with features consistent with 

task structure (high or low). Without such an orientation, expert and novice practitioners, and 

interprofessional healthcare teams, might continue to reach sub-optimal clinical decisions, 

and negatively affect patient outcomes. For example, dependent on task features, students 

could learn to be more analytical or intuitive in their decision-making (Custers, 2013), rather 

than being primarily analytical due to their novice status or preferred natural style. Such a 

development could benefit the advancement of interprofessional collaborative practice 

initiatives, which include key strategies to enhance quality patient-centred care (Côté, 

Lauzon, & Kyd-Strickland, 2008).  
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Judgment and decision-making research is complex, including CDM within healthcare 

systems and teams. Present CDM practices are open to potential biases and errors, which may 

lead to less than optimal decisions. Due to contrasting and often conflicting results, further 

exploration of alternative methods and strategies of optimizing CDM abilities for both novice 

and expert practitioners is needed.   
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Appendix A 

Low structured clinical case scenario 

DMI-SF-A: Low ‘Intuitive’ Structured Case Scenario 

You have arrived at work and a consumer is waiting for her appointment.  Your colleague has 

just rung in sick and you have been asked to deal with this consumer at the last minute.  You 

have 10 minutes to familiarise yourself with the clients notes (previous first contact/ session 

notes from 1 week ago in the file).  Unfortunately her paediatric notes are not available at 

present.   

Beryl Murphy 18 years old 

As an adolescent, Beryl was hospitalized for prolonged periods of time in paediatric clinics 

for stomach complaints and for being underweight.  Throughout her adolescence, Beryl 

refused to acknowledge issues with eating and resisted any efforts from her parents and the 

paediatric clinical team to gain weight and eat normally.  Her reluctance to accept treatment 

for her eating disorder has persisted despite experiencing significant medical, psychological 

and social consequences.  Over the years, Beryl has been hospitalized for bradycardia. She 

never started her menses and has early signs of osteoporosis.  Due to repeated and prolonged 

hospitalizations, Beryl has fallen behind academically.   She has also lost contact with most 

of her childhood friends who are moving on to post-secondary education. 

Beryl’s parents were actively involved in her treatment while she was in paediatric care.  

While in paediatric care, Beryl was deemed incapable of consenting to treatment due to her 

lack of understanding and appreciation of the consequences of her refusal to accept treatment. 

Given that Beryl was either resistant to treatment or ambivalent about engaging, her parents 

were chiefly responsible for ensuring that she ate and adhered to the medical/nutritional plans 

prescribed by the clinical team.    

Beryl declared that she did not want to pursue adult treatment for her problems when she left 

paediatric care.  This is her first contact out of paediatric care; she has continued to struggle 

with stomach problems and weight loss.  Her body mass index (BMI) dropped from 20 kg/m2 

(within the healthy range) to 13 kg/m2 (a dangerously low BMI).   She also began using 

different purging methods and struggled with significant body image issues.  During this 

session Beryl was extremely distressed about gaining weight. Beryl’s parents have also called 

members of the interprofessional team asking them for their assistance and information to 

help their daughter stay in treatment.  Due to privacy laws, the team was unable to speak with 

the parents without Beryl’s consent.   

After reading this scenario please complete the Decision-Making Instrument – Short Form 

(DMI-SF-A) in relation to how, in light of the above information, you will conduct your 

session with the consumer.       

Case study adapted from the Eating Disorders Program at Toronto General Hospital 
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Appendix B 

High structured clinical case scenario 

DMI-SF-B: High “Analytic’ Structured Case Scenario 

You have arrived at work and the results of your consumer’s intelligence test have arrived.  

You have an unlimited amount of time to digest, analyse and process this information as you 

have yet to book your initial/first contact appointment to discuss this with your client.   

Ben Yaddler 21 years old 

Ben experienced academic difficulties throughout his academic career.  Since leaving school 

he has had difficulty finding employment.  Due to this he is suffering from financial 

difficulties, loss of self-esteem, has been abusing substances for the last 3 years resulting in a 

movement disorder, and has recently been diagnosed with diabetes.  Ben claims that he feels 

that he could cope if he could understand why he is having such life difficulties including in 

his career life.     

   Composite Percentile Rank 95% Confidence 

Interval 

Qualitative Description 

Reading 12-34 82-94 Low Average to Average 

Mathematics < 10 69-76 Borderline to Low Average 

Written Language 13-47 83-99 Low Average to Average 

Oral Language 75-116 110-121 Average to High Average 

After reading this scenario please complete the Decision-Making Instrument – Short Form 

(DMI-SF-B) in relation to how, in light of the above information, you will conduct your 

session with the consumer.       
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Appendix C 

Table: Cognitive and task characteristics of analysis and intuition 

Analysis 

Cognitive 

Characteristics  

Intuition 

Cognitive 

Characteristics  

Analysis-inducing 

Task 

Characteristics 

Intuition-inducing 

Task 

Characteristics 

High insight into 

judgment process; 

hence publically 

retractable 

Low insight into 

judgment process; 

hence difficult to 

retrace and defend 

Less than five cues More than five cues 

Low confidence in 

outcome, high 

confidence in 

method 

High confidence in 

outcome, low 

confidence in method 

Successively 

presented cues 

Simultaneously 

presented cues 

Cues are objectively 

evaluated 

Cues are perceptually 

evaluated 

Low cue redundancy 

 

High cue 

redundancy 

Slow rate of 

processing 

Fast rate of 

processing 

Unequal weighing of 

cues in ecology 

Equal weighing on 

cues in ecology 

Errors few, but 

large when they 

occur 

Errors normally 

distributed 

Cues objectively 

measures 

Cues perceptually 

measures 

High cognitive 

consistency 

Low cognitive 

consistency 

Nonlinear cue 

function 

Linear cue functions 

Note. From Cognitive adaptation and its consequences: A test of cognitive continuum theory (CCT: P. T. 

Dunwoody et al., 2000, Journal of Behavioral Decision-making, 13(1), p. 36). Copyright © Philip Dunwoody 

2000:  Reprinted with permission 

NB:  Cues: As an example of healthcare cues these may be found in the form of; test results (e.g., physical), patient information from 

multiple domains with each domain representing a ‘cue’ (e.g., psychological, social, emotional, cognitive, economical, health, employment, 
family). 

  



CLINICAL DECISION MAKING    79 

Appendix D 

Path analysis can be viewed as a special case of structural equation modelling (SEM). Path 

analysis is described as SEM with a structural model, but no measurement model. It is a 

powerful method for examining and comparing complex models to determine which one best 

fits the data (Streiner, 2005). Path Analysis model fit was assessed by these parameters: 

 p value: Non-significant values (> .05) indicate good fit for the hypothesized model.  

 Normed chi square (χ2): Standard goodness-of-fit measure divides the raw chi-square 

value by the sample degrees of freedom – values of < 2.0 are considered to represent 

good model fit (Barret, 2007).  

 Comparative Fit Index (CFI): a good fit is > .95, and an acceptable fit > .90 < . 95 

(Hu & Bentler, 1999).  

 Normed Fit Index (NFI): values between .90 and .95 are acceptable, and > .95 is 

good (Kenny, 2003). 

 Root Mean Square Error of Approximation (RMSEA): Estimates lack of fit 

compared to the saturated model. RMSA values < .05 indicate good fit, values up to 

.08 represent reasonable fit, values between .08 and .10 indicate mediocre fit, while 

values > .10 indicate poor fit (Byrne, 2001; March, Hau, & Wen, 2004; Wang & Wang, 

2012).  

o Confidence Intervals (CI): related to the RMSEA, and ideally the lower 90% 

confidence interval (CI) would be zero, indicating the possibility of perfect fit, 

while the upper CI would ideally be within the acceptable range. The narrower 

the CI range, the greater the confidence. 

 Model Trimming: The focus here is to delete arrows which are not significant.  The 

goal is to find the most parsimonious model which is well-fitting by a selection of 

goodness of fit tests (Kline, 2011).  
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Abstract 

Background: Engaging in optimal clinical decision making is paramount to effective 

interprofessional collaborative practice (IPCP). Purpose: To examine whether 

interprofessional education (IPE) can enhance IPCP and clinical decision-making. Method: 

Healthcare professionals and students (N = 76) engaged in one of twelve IPE workshops. A 

mixed methods approach examined: IPCP, communication, collaboration, cognitive 

processing and decision making. Results: Both IPE training workshops (cognitive continuum 

theory: CCT and multidisciplinary mental health: MDMH) appeared to improve team 

communication and analytical decision-making abilities. While no pre- to post-training 

differences were found for collaboration or intuitive decision-making abilities, some 

interpersonal behavior (e.g., giving information) were higher after training in CCT 

workshops. However, compared with pre-training scores, lower post-training levels of most 

interpersonal behavior were observed in healthcare student teams. Conclusion: IPE training 

can enhance some IPCP processes and decision-making abilities. The study indicated a 

slightly superior post-training performance for CCT-based approaches over other IPE 

methods tested. Some IPE methods may enhance healthcare professionals’ team-based 

performance compared with that of healthcare discipline students. 
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CHAPTER 4 

Interprofessional collaborative practices and decision-making in healthcare 

Introduction 

Interprofessional collaborative practice (IPCP) 

The World Health Organization (2010) published a global Framework for action on 

interprofessional education and collaborative practice. Also in 2010, the fifth world All 

Together Better Health Conference formulated the Sydney Interprofessional Declaration, 

emphasizing (Article 3) healthcare educators’ responsibility to provide “significant core 

elements” of IPE that “include practical experiences”. The Josiah Macy Foundation, USA 

(2013) conference made similar recommendations. Considerable evidence supports the 

positive benefits of healthcare practitioners engaging in IPCP for patients, clients, and 

consumers (Morgan, Pullon, & McKinlay, 2015; Sexton, 2016). This includes healthcare 

workers learning through interprofessional education (IPE) (Barr, Freeth, Hammick, Koppel, 

& Reeves, 2006; Blue & Garr, 2007). IPCP is important in healthcare education and for 

fostering effective post-training healthcare collaboration (Curran, Sharpe, Flynn, & Button, 

2009, Mickan, Hoffman, & Nasmith, 2010, McAlister et al., 2011, Teodorkzuk, Khoo, 

Morrissey & Rogers, 2016).  

Decision making and IPCP 

While healthcare IPCP facilitates quality, relevant, holistic treatment, and interventions, 

effective IPCP requires optimal decision-making processes (e.g., effective communication 

and collaboration). As many factors influence abilities, styles, and outcomes, decision-

making research is complex and challenging. Factors include: decision-making styles (e.g., 

intuitive vs. analytic; Falzer & Garman, 2012); novice versus expert status (Jung et al., 2013; 

McLaughlin, Cox, Williams, & Shepherd, 2014); individual differences (e.g., age, education; 

Benner et al., 2008), social factors (Higgs et al., 2008), personalities, motivations, and 
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experience (Appelt, Milch, Handgraff, & Weber, 2011; Hewes, 2009); and situational factors 

(e.g., high/low task structure; Standing, 2010). Many factors may contribute to errors or 

biases in decision-making, which can be problematic in healthcare (Parker-Tomlin, et al., 

2017). Exploring methods of navigating potential errors and biases for optimal decision-

making outcomes is therefore warranted. 

Communication and collaboration 

Communication is critical to task performance (Benne & Sheats, 1948; Van Lear, 1996), 

and communication processes are central to group outcomes (Orlitzky & Hirokawa, 2001). 

Inquiries into healthcare errors with adverse outcomes have been associated with continuing 

faulty communication and collaboration (Bristol Royal Infirmary Inquiry, 2001; Francis, 

2013; Garling, 2008; Kohn, Corrigan, & Donaldson, 2000; Reeves, Pelone, Harrision, 

Goldman, & Zwarenstein, 2017; Vermeir et al., 2015). Errors and biases affecting 

collaboration have often been attributed to divisiveness of language, professional identity and 

possessiveness, and other relational difficulties (Hornby & Atkins, 2000).  

Communication and collaboration are embedded in professional identities and 

organizational cultures (Gittell, Godfrey, & Thistlethwaite, 2013; Karam, Brault, Durme, & 

Macq, 2018). Being integral to functioning healthcare systems, research could usefully 

explore methods of enhancing healthcare teams’ communication and collaboration. To link 

individual cognitions with social interactions, research should incorporate both individual and 

communication processes, while training and practice should also include these elements 

(Hewes, 2009).  

IPE theoretical framework: Cognitive continuum theory (CCT) 

While the judgment and decision-making literature contrasts intuition-orientated and 

analytic-orientated approaches (Parker-Tomlin et al., 2017), as the current study’s primary 

framework, emphasizing that they can operate harmoniously, the CCT integrated decision-
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making orientation challenges the notion that intuition and analysis are contrasting forms of 

knowing (Hammond, 1978, 1996, 2000). Hamm (1988) adapted Hammond’s CCT (1978, 

1996) application in medicine and nurses’ decision-making. Standing (2005, 2008, 2010) 

adapted Hamm’s model to include a broader evidence base, to enhance relevance in 

interprofessional healthcare judgment and decision making. While Hamm’s model 

incorporated six cognitive modes (intuitive judgment, peer-aided judgment, system-aided 

judgment, quasi-experiment, controlled trial, scientific experiment), Standing’s (2010) 

expanded CCT identified nine cognitive decision-making modes (Figure 1) for practitioners 

or health teams.  

Intuitive 

Judgement
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Figure 4.1: Standing’s (2010) adapted CCT model.  Copyright ©Mooi Standing 2010: 

Reprinted with permission 

CCT has been applied in human judgment and decision-making research in several 

countries (e.g., Australia, Finland, the Netherlands, Norway, UK, US) including in: 

management, leadership, highway engineering, retail, undergraduate students, nursing, and 

medicine (Parker-Tomlin et al., 2017). A useful framework for clinical reasoning training 
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(Custers, 2013), CCT incorporates quasi-rationality (Gigerenzer & Todd, 1999), which links 

the intuitive and analytical decision-making poles (Standing, 2010). CCT also allows optimal 

decision making by considering task structure (high or low). Task structure characteristics 

(e.g., number of cues, test results) can aid identification of the most appropriate cognitive 

mode for reaching a decision (Parker-Tomlin et al., 2017). 

Although evidence for CCT application in healthcare professions as part of IPCP is 

limited, research has shown that CCT potentially offers a way of understanding healthcare 

practitioners’ decision-making processes, and can enhance individuals’ and teams’ overall 

decision-making capabilities (Brown & Clarke, 2014; Lauri & Salanterä, 2002; Standing, 

2010). However, CCT research has yet to identify the degree and number of task properties 

required to shift between cognitive modes (Dhami & Thompson, 2012). Nevertheless, a 

major strength of CCT is its potential to mitigate possible errors and biases in health 

practitioners’ and healthcare teams’ natural decision-making styles (Parker-Tomlin et al., 

2017). By orienting individuals and teams towards more effective IPCP, including decision-

making processes, CCT could be a valuable IPE training tool. This feasibility study examines 

the effectiveness of training novice and expert health practitioners in CCT, and CCT’s value 

as a decision-making process orientation framework. 

Summary 

Increasing health practitioners’ ability to operate within interprofessional healthcare teams 

(via effective communication and collaboration strategies), enhances healthcare effectiveness 

and responsiveness to rising case complexities and patient numbers (Health Workforce 

Australia, 2014; Vestergaard &Nørgaard, 2018). Communities, healthcare governing bodies, 

and tertiary health education facilities expect health practitioners to be equipped to work in 

IPCP settings (Australian Government Department of Health, 2013; Health Workforce 

Australia, 2014; Olson & Bialocerkowski, 2014). Evidence also suggests that poor IPCP 
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healthcare outcomes are associated with complaints, errors, and rising costs (Engestrom, 

2001; Sexton, 2016). The healthcare system ethos stipulates that patients are entitled to 

quality collaborative care, and that this can be achieved through shared knowledge and 

decision-making (Yu et al., 2014).  

Method 

Feasibility study overview 

Feasibility studies can test procedures, instrument validity, and estimate recruitment rates 

and parameters (Arain et al., 2010; Bowen et al., 2009). A review of healthcare practitioners’ 

professional development courses indicated that many run for between 0.5 and three days. . 

For example, Hulsman, Ros, Whinnubst, and Bensing (1999) evaluated research published 

1985-1998 that examined teaching communication skills to healthcare students and 

professionals. The authors reported that intervention programs’ duration was 4-96 hours, and 

ranged from two days to six months. Considering the practicality of attendance time for this 

study’s target population, a 1-day feasibility workshop, including breaks, was used to 

examine CCT’s potential effectiveness as an IPE clinical decision-making process orientation 

tool. Griffith University and Queensland Health provided ethical approval (GU Ref: 

PSY/44/15/HREC & PSY/C9/15/HREC; Queensland Health HREC/15/QGC/182). 

Representing this study’s conceptual model, Figure 2 shows predicted associations between 

variables regarding CCT’s value as a clinical decision-making process orientation tool. 
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Figure 4.2. Conceptual model of predicted variables. 

Note: FO = Feasibility outcome; IPP = Interprofessional practice 

 

CCT’s utility as a clinical decision-making process orientation tool was examined 

quantitatively by practitioner and student participant pre- and post-training scores on the 

Decision-Making Instrument – Short Form (DMI-SF: see measures). CCT’s utility for 

enhancing communication and collaboration during IPP was assessed by practitioner and 

student participant pre- and post-training scores on a communication and collaboration 

survey (adapted brief Collaborative Practice Assessment Tool; CPAT: see measures). 

Qualitatively, all team processes were observed during examination of pre- and post-training 

simulated case conference videos, and subsequently coded. CCT was proposed to directly 

orientate clinical decision-making, and enhance communication and collaboration regarding 

clinical decision-making during IPP. Task structure and mode of cognition, which are integral 

to CCT, were proposed to mediate orientation to clinical decision-making style (Cader, 
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Campbell, & Watson, 2005; Dunwoody et al., 2000; Hammond et al., 1997). 

Feasibility outcomes (FOs) 

FO1: Compared with their pre-training scores, participants will score higher on 

communication after CCT training. 

FO2: Compared with their pre-training scores, participants will score higher on collaboration 

after CCT training. 

FO3: Compared with their pre-training scores, after CCT training, participants (novice, 

intermediate, and expert from all disciplines) will show higher ability to orientate their 

clinical decision making more intuitively, congruent with the structure of a task (low-

structured task), and choosing an appropriate cognitive mode to their decision making (e.g., 

reflective judgment). 

FO4: Compared with their pre-training scores, after CCT training, participants (novice, 

intermediate, and expert from all disciplines) will show higher ability to orientate their 

clinical decision making more analytically, congruent with the structure of a task (high-

structured task), and choosing an appropriate cognitive mode to their decision making (e.g., 

critical review of experiential and research evidence). 

FO5: Compared with their pre-training scores, after CCT training, participants (novice, 

intermediate, and expert from all disciplines), will show higher positive interpersonal 

behavior. 

Randomized control trial CCT and multidisciplinary mental health (MDMH): All the 

above FOs were compared for student CCT groups’ results with the student MDMH groups. 

It was predicted that CCT workshop participants would be better orientated towards CDM 

and be better able to make decisions collaboratively following CCT training compared with 

MDMH workshop participants. 
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Design 

Healthcare professionals were recruited from organizations offering health services (e.g., 

Gold Coast Health), and from professional bodies (e.g., Australian Psychological Society, 

Mental Health Professional’s Network?). Students were recruited from Griffith University 

healthcare programs. Professional participants attended an IPE professional development 

clinical decision making (CDM) workshop utilising the CCT framework. In a randomized 

control trial format, students attended either the same interprofessional CDM workshop 

delivered to health professionals, or an alternative workshop preparing students for 

multidisciplinary mental health (MDMH) practice (Morrissey et al., 2010) already offered to 

students at  Griffith University. Prior to each workshop, participants completed a pre-training 

online survey. 

Participants 

Participants were a convenience sample (N = 76) of Australian-based healthcare 

practitioners or students (all currently practising or studying in health within Queensland, 

Australia) from various health disciplines (dental/oral health, dietetics/nutrition, exercise 

physiology, human service/social work, medicine, nursing, occupational therapy, pharmacy, 

physiotherapy, psychology, speech/language pathology). Of 43 student participants, 20 

attended MDMH workshops, and 23 attended CCT workshops. The 33 professionals attended 

CCT workshops. Twelve workshops were run (6 CCT professional; 3 CCT student; 3 MDMH 

student). Table 1 shows sample demographic information. 
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Table 4.1:  

Sample demographics (N = 76). 

Demographic Range N % 

Age 18-24 

25-34 

35-44 

45-54 

55-64 

75+ 

 

22 

25 

8 

14 

6 

1 

28.9 

32.9 

10.5 

18.4 

7.9 

1.3 

Amount of Clinical Experience Novice 

Intermediate 

Expert 

 

46 

18 

12 

60.5 

23.7 

15.8 

Highest Discipline Related Education Year 12 

Grad Cert/Dip 

Undergrad Degree 

Master’s Degree 

PhD 

 

16 

22 

26 

9 

3 

21.1 

28.9 

34.2 

11.8 

3.9 

Amount of Interprofessional Education Experience None 

Limited 

Multiple 

 

34 

39 

2 

44.7 

51.3 

2.6 

Amount of Interprofessional Practice Experience None 

Novice 

Intermediate 

Expert 

 

27 

27 

11 

14 

31.6 

35.5 

14.5 

18.4 

Discipline Dental & Oral Health 

Nutrition & Dietetics 

Exercise Physiology 

Social Work 

Medicine 

Nurse 

Occupational Therapy 

Pharmacy 

Physiotherapy 

Psychology 

Speech Pathology 

1 

6 

6 

13 

1 

26 

4 

1 

5 

9 

4 

1.3 

7.9 

7.9 

17.1 

1.3 

34.2 

5.3 

1.3 

6.6 

11.9 

5.3 
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Measures 

Demographics. Participants provided information on gender, age, and highest discipline-

related academic achievement, experience of professional clinical work, professional 

specialization, professional registration/membership, IPP work experience, and IPE 

experience. To determine IPP, IPE and clinical experience levels, the first author and a 

research assistant, initially individually allocated participants’ free-text answers into 

categories: 1) IPE – none, limited, multiple, 2) IPP – none, novice, intermediate, expert, and 

3) clinical experience: novice, intermediate, expert. Discrepancies were discussed to reach 

100% agreement. 

The Decision-making Instrument – Short Form: (DMI-SF; Bjork & Hamilton, 2011). 

The shortened version of the 56-item instrument (Lauri & Salanterä, 2002), was a 24-item 

measure using a 5-point response scale from: 1 Never or almost never, to 5 Almost always or 

always. In line with CCT (e.g., Standing, 2010), the DMI-SF assessed decision-making 

processes on the analytical–intuitive continuum (high analytical decision-making score 24-

67; quasi-rational score 68-77; high intuitive score 78-120). While, according to Bjork and 

Hamilton, this measure has good internal reliability (Cronbach’s α = .86), Parker-Tomlin et 

al. (2017) found that while overall scale reliability was poor (α = .44), the two subscales 

demonstrated adequate reliability (intuitive .78, analytical .84). Two case studies (Parker-

Tomlin et al., 2017), one high- and one low-structured, were created on a rational basis using 

pre-determined criteria derived from CCT (Parker-Tomlin et al., 2017), and were used in 

conjunction with this measure resulting in the measure being answered twice (DMI-SF-A and 

DMI-SF-B). The three co-authors of this paper reviewed these case studies for validity. 

Collaborative Practice Assessment Tool (adapted CPAT; Schroder et al., 2011). The CPAT 

is a 56-item tool to assess collaborative practice, using a 7-point scale. Only 20 of the 56 

items were relevant for the current study – relating to communication, collaboration, and 
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interprofessional practice (including decision making). Cronbach’s α for general relationships 

= .89, communication and information exchange = .84, decision-making and conflict 

management = .67 (Schroder et al., 2011). 

Procedure 

Via third party email or flyer invitation, participants attended an interprofessional 

workshop. Prior to the workshop, participants completed the 110-item online pre-training 

survey and two associated case studies. Five pilot participants reported that completing the 

questionnaire took 20-25 minutes. From this questionnaire, the DMI-SF-A, DMI-SF-B and 

demographic data were used for this study. 

As participants engaged in their allocated CCT and MDMH workshops, pre- and post-

interprofessional communication and collaboration data were collected via the adapted CPAT 

self-report survey. During the workshops, participants were exposed to training and hands-on 

practice modules relating to CCT or MDMH. Participants in both workshop formats 

participated in pre- and post-training simulated case conferences in small (3-5-person) 

interprofessional groups. To minimize potential confounding effects, the case studies were 

designed for paired delivery (morning or afternoon pairs), with one case study in each pair 

considered more routine, and one more ethically complex. Each simulated case conference 

(morning and afternoon) required the team to discuss a pair of cases. Thus, during each 

workshop each team engaged with all four cases and were allocated 30 minutes’ discussion 

time per case. The simulated case conferences were facilitated by a research team member, 

who provided the cases and decision tasks for discussion, acted as timekeeper, provided 

guidance, and answered participants’ questions. 

Initially, 23 health professionals and students participated in three pilot workshops 

designed to determine workshop structure and content. Data collected from these were not 

analysed in the current study. In all except one workshop, two case studies were examined in 
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both the morning and afternoon 1-hour simulated case conferences. The first (professional) 

workshop was the exception, during which only one case study was examined in the morning 

session, and two in the afternoon.  

Data analysis 

CCT provided the essential theoretical framework to assist in the design of mixed methods 

studies for health-related disciplines (Evans et al., 2011). Due to the complexities of 

researching CDM issues, which is confounded by individual differences (Parker-Tomlin et 

al., 2017), a mixed methods approach was considered appropriate. This methodology is also 

suitable for research exploring group dynamics in health (Curry, Clark, Aroni, Fetters, & 

Berg, 2012). For example, behavioral observations can be regarded as the most important 

indicator of education effects, as behavior such as communication can be assessed directly 

(Hulsman et al., 1999). This study assessed quantitative and qualitative outcomes during the 

same research phase. 

Quantitative data analysis 

IBM SPSS v22.0 was used in all quantitative data analyses. Independent-samples t-tests 

examined potential confounding effects due to case study delivery. To test FO1 and FO2, 

exploring whether training provided different pre- and post-CPAT between-groups results, 2-

way repeated measures ANOVAs were used. To test FO3 and FO4, 2-way repeated measures 

ANOVAs examined overall professional and student pre- and post-workshop data on health 

practitioners’ experience (novice, intermediate, expert status) in relation to task structure 

(high- or low-structured cases) and decision-making abilities. 

Quantitative results 

Case studies 

An independent-samples t-test compared paired delivery (morning or afternoon) of the 
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simulated cases (either cases 1 & 2, or cases 3 & 4) on six interpersonal behaviors. No 

significant differences were found, and as an example using the test for equality of means for 

the interpersonal behavior of constructive disagreement, in afternoon (M = 12.17, SD = 6.43) 

and morning (M = 42.60, SD = 30.62) conditions; modified t(4,30) = 2.18, p = .090. 

Interprofessional communication and collaboration 

FO1: Communication. A 2-way repeated measures ANOVA examined the effect of 

training across groups: professional CCT (n = 33), student CCT (n = 22), and student MDMH 

(n = 19) on communication. The Group × Time interaction was non-significant, F(2,71) = 

0.98, p = .572, and there was no main effect of group, F(2,71) = 3.03, p = .054. However, the 

significant main effect of time, F(1,71) = 11.54, p = .001, indicated that communication 

scores increased in all three groups from pre- to post-training. 

FO2: Collaboration. A 2-way repeated measures ANOVA examined the effect of training 

across groups on collaboration. There was no Group × Time interaction, F(2,71) = 0.28, p = 

.755, nor main effect of either time, F(1,71) = 1.79, p = .186, o group, F(2,71) = 2.34, p = 

.104, indicating that collaboration scores did not change for the three groups from pre- to 

post-training. 

Decision making 

Two-way repeated measures ANOVAs compared the effects of time (pre vs. post), and 

group (professional, student CTT, student MDMH) on decision-making via the DMI-SF-A 

low (intuitive orientated), and DMI-SF-B high (analytic orientated) scores in relation to two 

corresponding separate structured case studies for professional CCT, student CCT, and 

student MDMH participants. 

FO3: DMI-SF-A (Intuitive). There was no Group × Time interaction, F(2,72) = 2.69, p = 

.075, nor main effect of time, F(1,72) = 1.90, p = .172, indicating no pre- to post-training 
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change for intuitive scores. However, the significant main effect of group, F(2,72) = 5.74, p = 

.005, indicated that professional and student CCT groups answered less intuitively overall 

than did MDMH student participants. Post hoc comparisons (Tukey’s HSD test) indicated 

that group mean scores between MDMH and CCT professionals differed significantly 

(Mdifference = 8.74, SD = 2.61, p = .004, CI95% = 2.49, 14.98). There were no significant 

differences between CCT and MDMH student groups (Mdifference = 6.65, SD = 2.85, p = .057, 

CI95% = -0.16, 13.46), nor between CCT professional and CCT student groups (Mdifference = -

2.08, SD = 2.54, p = .691, CI95% = -8.15, 3.98). 

FO4: DMI-SF-B (Analytic). There was no Group × Time interaction, F(2,72) = 1.56, p = 

.217, nor main effect of group, F(2,72) = 2.33, p = .105. However, the significant main effect 

of time, F(1,72) = 5.68, p = .020, indicated that all groups showed increased analytic abilities 

from pre- to post-training. 

Results for FO3 & FO4 indicated that CCT and MDMH IPE training was positively 

associated with analytical decision-making abilities in relation to task structure. This 

indicated that participants showed a higher post-training ability to orientate their clinical 

decision-making more analytically. This was congruent with task structure (high-structure), 

and choosing an appropriate cognitive decision-making mode (e.g., critical review of 

experiential and research evidence). 

Qualitative analysis 

To examine FO5 and to code observed behaviour, a qualitative coding matrix was adapted 

from Bales (1970), a social psychologist specializing in small group interpersonal interaction 

(Mills, 1971). A coding sheet was used to record observations on six interpersonal behavior 

types: 

1. Gives: suggestions, direction, opinion, evaluation, orientation, confirmation. 



 CLINICAL DECISION MAKING   96 

2. Requests: opinion, evaluation, analysis, suggestions, direction, repetition, orientation, 

information, confirmation. 

3. Constructive disagreement: disagrees, defends/asserts self, provides explanations, 

reasoning, or evaluation. 

4. Positive affect: gives help, verbal rewards, shows solidarity, shows tension, release, jokes, 

laughs, shows satisfaction, express feelings, wishes. 

5. Positive agreement: agrees, head nods, note taking, shows passive acceptance, understands, 

concurs, complies. 

6. Negative affect: passive rejection, withholds help, shows tension, withdrawing statements, 

shows antagonism, deflates others, defensively expresses feelings or wishes. 

Technical difficulties precluded analysis of one student CCT workshop simulated case 

conference videos. Thus, qualitative data were examined from 20 students split into five 

groups allocated to the MDMH condition. This resulted in data collection from ten 1-hour 

simulated case conference videos. Student CCT workshop data were examined from 14 

individuals split into three groups, and six 1-hour simulated case conference videos. Data 

from 33 professional participants split into eight CCT workshop groups, resulted in data 

collections from 16 1-hour videos from simulated case conferences. Overall, 32 hours of 

video data were qualitatively analyzed. 

Inter-rater reliability 

Four student research assistants from Griffith’s applied psychology program received 

intensive training by the first author in the coding matrix. Coders achieved 85% or higher 

inter-rater reliability (IRR) consensus on all training videos from pilot workshops prior to 

coding “live” videos. The amount of training was dependent on the time taken for an 

individual coder to reach 85% or more on two or more 10-minute training video clips with 
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the researcher and/or another coder. 

To maximize robustness, consistency, and reliability of the qualitative analysis, training 

and “live” video coding used Krippendorff’s alpha, which is a standard reliability measure of 

IRR used in content analysis, involving complex calculations such as bootstrapping (Gwent, 

2014; Hayes & Krippendorff, 2007). IRR coefficient calculations used SPSS and 

Krippendorff’s macro and associated SPSS syntax (Hayes & Krippendorf, 2007). 

When 85% or better was not achieved for both training and “live” coding, both coders 

consulted with the first author to achieve consensus on all discrepancies. This extended 

process ensured that findings would be based on collective understanding of the coding 

matrix and parameters, rather than individual coders’ subjective judgments (Pope, Ziebland, 

& Mays, 2000). Fifteen “live” videos (47% of all video footage) were subjected to the IRR 

protocol, whereby two coders coded the video and Krippendorf analysis was conducted. 

Results 

Qualitative results 

FO5: Figures 3-5 show interpersonal behaviors coded pre- and post-training during 

simulated interprofessional case conferences videos. 
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Figure 4.3. Interpersonal behaviors observed during sixteen simulated case conferences 

for eight professional CCT workshops teams (n = 33) showing overall effect of time (pre- and 

post-training) with error bars. 

 

Figure 4.4. Interpersonal behaviors observed during six simulated case conferences for 

three student CCT workshop teams (n = 23) showing overall effect of time (pre- and post-

training) with error bars. 
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Figure 4.5. Interpersonal behaviors observed during ten simulated case conferences for 

five student MDMH workshop teams (n = 20) showing overall effect of time (pre- and post-

training) with error bars. 

Observed interpersonal behavior during pre- and post-training simulated case conferences 

in professional CCT workshops showed increases in the categories: gives, requests, 

constructive disagreement, positive affect, and negative affect, and a decrease in positive 

agreement (Figure 3). Observed interpersonal behavior during pre- and post-training 

simulated case conferences in student CCT workshops indicated increases in the categories: 

gives, positive agreement, and negative affect, and decreases in: requests, constructive 

disagreement, and positive affect (Figure 4). Observed interpersonal behavior during pre- and 

post-training simulated case conferences in student MDMH workshops indicated an increase 

in positive agreement, and decreases in: gives, requests, constructive disagreement, and 

positive affect (Figure 5). Minimal numbers of behaviors coded as negative affect meant that 
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Overall results summary 
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collaboration scores. Post-training, all groups scored higher on analytic decision-making 

ability. No post-training effects were found for intuitive decision-making abilities. This 

indicated that in general IPE can potentially increase IPCP communication and group analytic 

decision-making capabilities. 

Compared with the other interpersonal behaviors coded, gives showed higher post- 

compared with pre-training levels in both student and professional CCT workshops. CCT 

professional groups also had higher post- compared with pre-training levels in all other 

positive interpersonal behavior (requests, constructive disagreement, positive affect, positive 

agreement). Observers recorded lower levels of all interpersonal behaviors (except positive 

agreement) post- compared with pre-training during student MDMH workshops. A generally 

lower level of post- compared with pre-training in three interpersonal behaviors was also 

recorded during student CCT workshops (requests, constructive disagreement, positive 

affect). Observers recorded very few negative agreement instances during both pre- and post-

training in all workshops, indicating a general absence of this behavior. This could indicate 

that this type of training would benefit professionals more than students, where a potential 

fatigue affect has been demonstrated in student groups (Pilcher & Walters, 2010; Sievertsen, 

Gino, & Piovesan, 2016). 

Discussion 

Evidence supports IPCP as the gold standard for interprofessional healthcare teams to 

achieve optimal outcomes for patients, clients, consumers, and communities. 

Interprofessional communication, collaboration, and decision making are accepted processes 

for achieving these aims. Students enrolled in healthcare programs, health practitioners, and 

healthcare teams can benefit from initial training and continued professional development 

training in important healthcare issues including IPCP. CDM, as well as related IPCP 

communication and collaboration processes, are arguably among the most important skills for 
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individuals and healthcare teams. However, errors and biases within healthcare systems 

continue to challenge optimal provision of effective IPCP practices. The current study offered 

a decision-making orientation framework for educating students and professionals to help 

manage errors and biases. Findings suggested that structured IPE, concentrating on IPCP 

issues and processes, may show positive outcomes towards improving IPCP. 

Quantitative results indicated that both workshop types showed improved inter-

professionalism for novice and expert participants, especially in communication and analytic 

decision-making processes. However, collaboration processes might be more challenging to 

address during IPE while using simulated interprofessional groups, perhaps due to the more 

complex nature of collaboration in examining and addressing interprofessional issues (e.g., 

individual and team identity), and inter-organizational concepts (e.g., achieving a sense of 

belonging among professionals). CDM complexity (e.g., individual differences) continues to 

challenge researchers. This study indicated that IPE training could increase student and 

professional analytical decision-making abilities congruently with task structure. However, 

no training effects on intuitive decision-making abilities were detected. It may be that, 

compared with analytical decision making, intuitive decision making has greater challenges 

due to the historic trend in healthcare research, which typically focused on strengths of 

analytical, and weaknesses of intuitive decision-making (Parker-Tomlin et al., 2017). It may 

be that, despite increasing trends acknowledging benefits of intuition in decision making, a 

systemic culture valuing analytical (scientific) thinking over intuition acts as a barrier to 

novice and professional healthcare individuals and teams engaging in intuitive practices, even 

if these would be congruent with task structure. 

Qualitative results demonstrated higher levels of positive interpersonal behavior from pre- 

to post-training for professional participants. However, lower levels of positive interpersonal 

behavior were found from pre- to post-training for student participants. The type of IPE 
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training provided in this study may be better suited to practitioners participating in IPCP as 

professional development training, rather than students enrolled in healthcare programs. 

Alternatively, these results might have indicated a fatigue affect for student participants, 

perhaps suggesting content complexity better suited to professionals. 

One study limitation may be that, rather than using established healthcare teams as 

participant groups, ad hoc groups were created. Also, participants were aware that, in this 

simulated exercise, their case decisions would have no impact on any other parties. It is also 

possible that Type II errors resulted inter alia, from relatively short workshop duration, brief 

exposure to the CCT framework, and participants’ lack of identification as a group with 

common goals. Ultimately, this may have resulted in individuals remaining intraprofessional 

with their clinical focus and decision-making impacting upon outcomes in interprofessional 

collaboration results. 

Future research could usefully examine IPE training and complex frameworks, such as 

CCT, in established and functioning professional healthcare teams over a more protracted 

period. Pre- and post-evaluations in these environments could potentially alleviate some of 

the challenges incorporated in IPCP research, especially collaboration processes, and increase 

individual and team confidence with intuitive decision-making practices. Larger participant 

numbers would also benefit and increase the power of data analysis. Longitudinal data 

collection could reap benefits by tracking effects over time, especially with students engaged 

in placements and transitioning into practice. However, the strengths of this research include 

its multi-method analysis approach, that sufficient group numbers enabled effects to be 

obtained, the number of health professionals represented, and the ability to compare three IPE 

workshop types (student and professional CCT, and student MDMH) with three levels of 

participant experience (novice, intermediate, expert). 

This feasibility study did not detect large superior effects for CCT compared with other 
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types of IPE training. However, both IPE workshop types had positive participant outcomes, 

especially for healthcare professionals, including positive interpersonal behavior. All groups 

showed higher pre- to post-training communication and analytical decision-making abilities. 

Challenges to collaboration and appropriate intuitive decision-making abilities were 

highlighted. Results demonstrated the importance of continued research into IPCP, as well as 

pointing to challenges for researchers exploring ways to optimise these processes. The 

inherent complexity of developing, enhancing, and optimizing communication, collaboration, 

and decision-making abilities of healthcare students and practitioners was also revealed. 

Declaration of Interest 

There are no conflicts of interest  



 CLINICAL DECISION MAKING   104 

Appendix A 

Illustrative workshop schedule  

Time  Activity Comments 

Pre 

Workshop 

Participants complete Online self-report measures emailed to participants  

0800 Participant complete (if 

needed) 

Limited laptops available for participants who did 

not complete pre-training online survey 

 Welcome, team allocation, 

pre training simulated case 

conference, CPAT 

Participants provide details of the day’s events. 

Random allocation of health practitioners to 

simulated interprofessional teams. Two pre-

training simulated case conferences; 

communication and collaboration self-report 

survey (adapted CPAT) 

1030 Morning tea Tea/coffee and biscuits 

1045 Workshop training IPE training (CCT or MDMH) 

1230 Lunch Provided 

1300 Continued workshop 

training 

Review of training so far and practice tasks 

1430 Afternoon tea Tea/coffee and biscuits 

1445 Post-training simulated 

case conference, CPAT 

Two post-training simulated case conferences; 

communication and collaboration self-report 

survey 

1550 High/low clinical case 

scenarios 

Individual participants complete DMI-SF A and B  

1600 Final discussion Discussion and workshop evaluation 
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Appendix B 

Example Case Scenario – Colleague Barbara Colt (ethically complex) 

 

Ms Colt is a 35-year-old female and has been a member of your interprofessional team at 

Gold Coast University Hospital (GCUH) for 10 years. Over this time she has consistently 

been a competent and caring health practitioner who has achieved well in all of her tasks, and 

is respected and liked by all team members and patients. Over the last few months she has 

suffered many stressors in her personal life. A few weeks ago her mother passed after 

suffering from dementia. Ms Colt cared for her mother in her marital home until the day she 

died. Due to the stress and strain of living with a cognitively impaired mother-in-law Mr Colt 

moved out of the marital home. Ms Colt had been experiencing marital difficulties before her 

mother lived with them. She suspected that her husband had been having an affair, and she 

has since discovered that he is now living with another woman and her young family. Ms 

Colt has been finding this particularly difficult as she has no children but wished to start a 

family. 

 

Presenting Problems and Decision Tasks  

 

As a member of the interprofessional team that works with Ms Colt you have all recently 

noticed some concerning behaviours. You also all consider yourself to be good friends with 

Ms Colt and have known and liked her for a number of years. 

 Ms Colt has been arriving at work tired, smelling of alcohol, unmotivated, and you 

have noticed her being short with a number of patients. 

 A week ago you approached Ms Colt, who admitted her stressors to you and stated 

that she was receiving counselling help to address her problems, and was beginning to 

come to terms with events and feeling much better. 

 However, this week you have noticed that Ms Colt smelt of alcohol and tobacco on 

returning from her lunch break. On top of this she appeared to be lethargic and 

unsteady in her tasks. 

 Another issue just reported by an agency nurse coming off the same night shift as Ms 

Colt. She reported that a patient told her he was not getting any relief from his pain 

medication administered during the night. The agency nurse had seen Ms Colt come 

out of the bathroom with a syringe in her hand. The agency nurse does not want to 

cause any problems but she has a feeling that something was not right. 

You are unsure as to how you should address this situation. As Ms Colt’s team member and 

friend you have decided to bring this issue “hypothetically” in a regular group meeting 

regarding the functioning of the team to gauge what you think you should do. 
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Appendix C 

Example Case Scenario – John Doe (routine) 

 

A community-based social support team that searches for homeless people on the Gold Coast 

found an older man (whom they named John Doe) unconscious in an alley in mid-September. 

John Doe is of Aboriginal and Torres Strait Islander descent. He smelled of alcohol. He had 

no personal identification. An ambulance was called and the paramedic attendants gave fluids 

intravenously and oxygen on site. Mr Doe became somewhat conscious during the ambulance 

ride to the Gold Coast University Hospital (GCUH). He was seen in the Emergency 

Department. Physical examination by the attending physician revealed that he required 

amputation of his left foot below the ankle due to severe gangrene. Mr Doe was admitted to 

the Orthopaedics unit and emergency surgery was scheduled for that night.  

 

The admitting report by the attending physician stated that the patient, who appeared to be in 

his mid-fifties, suffered from malnutrition, was underweight, had an abnormally low 

complete blood cell count, showed vitamin B12 deficiency, and was thought to have a 

hearing problem (possibly deafness). He spoke only gibberish and was unable to provide a 

history. None of the members of the street support group knew of, or about his previous or 

current medical history, his medications, his address, his next of kin, languages spoken, 

employment status, or marital status. The admitting diagnosis was gangrene and suspicion of 

alcohol-related dementia.  

 

Nursing initial assessment 

 His behaviour on the ward was disruptive. 

 He hallucinated and spoke to imaginary people and voices. 

 Even with the lifting of the influence of alcohol, he was an unreliable historian. 

 He also was suspicious of hospital staff, which may have made him wary of sharing 

truthful information. 

 Mr Doe said, in rather forceful words (swearing and cursing), that there was nothing 

wrong with him, he did not want or need to be there, and that he wanted to get out. 

 

Neuropsychology Initial Assessment 

 A less than comprehensive assessment was undertaken because Mr Doe was 

uncooperative throughout the shortened testing period. Initial findings revealed poor 

auditory-verbal memory (digit span forward and backward was reduced significantly), 

moderate-to-severe visual-spatial memory impairments, and frontal lobe signs including 

disinhibited behaviour, poor problem solving skills, mental inflexibility, and task 

incompletion. 

 Overall, Mr Doe was described as exhibiting moderate to severe verbal memory problems 

(i.e., significant amnesia). The neuropsychologist also noted during testing that Mr. Doe 

had problems hearing instructions. 

 

Audiology Initial Assessment 

 During the assessment Mr Doe maintained that he has not had any previous hearing 

difficulties. Pure tone air and bone conduction thresholds were conducted with poor 

reliability and indicated a moderate bilateral sensorineural hearing loss, with further 

decreased sensitivity in the high frequencies. Speech detection thresholds were obtained 
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with poor reliability and indicated a moderate loss of sensitivity. Further testing was not 

possible due to Mr Doe being uncooperative. 

 Summary: Test results indicate a moderate loss of hearing sensitivity bilaterally 

sufficient to cause communicative difficulty in normal conversational situations and 

considerable difficulty in noisy or reverberant conditions. 

 

Presenting Problems and Decision Tasks 

 Mr Doe cannot stay on the orthopaedics unit for more than 2 weeks, nor does he want to 

stay there and the team needs to come together to look at discharge options. 
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Appendix D 

Qualitative Process Coding Sheet 

Date: __________Team: _______________  Observer: _____________  CCT intervention (circle one):     PRE (am)       POST(pm)   

 

Task domain Case Scenario Social/emotional domain Case Scenario 

 1 2  1 2 

1. Gives suggestions, 

direction, opinion, 

evaluation, orientation, 

confirmation 

  4. Positive affect gives 

help, verbal rewards, 

shows solidarity, shows 

tension release, jokes, 

laughs, shows satisfaction, 

express feeling wishes 

(+ve) 

  

2. Requests opinion, 

evaluation, analysis, 

suggestions, direction, 

repetition, orientation, 

information, 

confirmation 

  5. Positive Agreement 

agrees, head nods, note 

taking, shows passive 

acceptance, understands, 

concurs, complies (+ve) 

  

3. Constructive 

disagreement disagrees, 

defends or asserts self, 

provides explanation/ 

reasoning/ education 

(+ve) 

  6. Negative affect passive 

rejection, withholds help, 

shows tension, 

withdrawing statements, 

shows antagonism, 

deflates others, defensive, 

express feeling wishes (-

ve) 
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CHAPTER 5 

GENERAL DISCUSSION 

This thesis makes a number of contributions to the understanding of health students’ and 

practitioners’ cognitive processing and decision-making style. It has highlighted the benefits 

of tertiary and professional development interprofessional education (IPE) on increasing 

interprofessional collaborative practices (IPCP), and has demonstrated the feasibility of 

clinical decision-making orientation frameworks, specifically cognitive continuum theory 

(CCT) in its usefulness during IPE. This is the only study to date (to the author’s knowledge) 

that has examined cognitive processing and clinical decision making (CDM) of health 

students and practitioners in an explicitly theory driven method by systematically examining 

theoretically driven factors (Appelt et al., 2011). This is also the only study (again, to the 

author’s knowledge) that has examined CCT in an interprofessional setting (Standing, 2010). 

This thesis contributes to understanding the challenges within decision-making and cognitive 

processing research, the benefits of IPE for IPCP for both novice and expert health 

practitioners, and as a result, indicates important considerations in the direction for further 

research in this area. Major findings from the studies described are:  

1) CDM research: For the benefits of clients, patients, consumers and communities, 

CDM abilities are important skills for individual health practitioners and 

interprofessional teams. Teaching and optimising these skills are inherently challenging 

as decisions are influenced by many internal and external factors. CCT provides a 

unified decision-making theory. Using its framework has had promising results, which 

are encouraging as a research guide into new research projects involved in CDM in 

contemporary interprofessional healthcare. 

2) Factors influencing CDM and processing style: Exploring a better understanding of 

novice and expert health practitioners’ decision-making and processing styles, and their 
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influencing factors could further enhance research into CDM capabilities. This 

understanding could also enhance interprofessional teams’ explanation, justification, 

and collaboration of successful interventions, healthcare planning, and patient-centred 

care. The systematic and theory driven factors examined here highlighted the 

complexity of decision-making and cognitive processing research. To optimise CDM 

processes, these results explicitly supported the need to address natural decision-

making errors and biases within IPE by including theory-driven CDM orientation 

frameworks such as CCT. 

3) IPCP and IPE: IPE for both novice health practitioners during academic training and 

health practitioners through continued professional development is important for 

maintaining and developing IPCP skills. The most fundamental processes of IPCP are 

communication and collaboration, individual and team abilities around these processes 

during CDM are paramount. CCT has the potential to optimise these processes and 

skills. The feasibility study presented here indicated that: 

a. IPE generally improved communication and analytic decision-making abilities. 

b. CCT especially improved some advantageous interpersonal behaviour (e.g., 

giving information). 

c. While training for novice and expert health practitioners is important, the content 

of this type of training around CDM appeared more beneficial to clinicians 

already practising as a means of professional development. Novice health 

practitioners could demonstrate a potential fatigue effect. 

Each of these findings will be discussed and where appropriate, implications for future 

CDM research and IPE described. Study implications will be outlined with respect to 

enhancing CDM and IPCP abilities. Recommendations for enhancing novice and expert 

health practitioners’ and interprofessional teams’ IPCP processes and CDM will be proposed. 
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Strengths and limitations of the thesis will be explored, and the chapter concludes with final 

conclusions for future research into CDM and related IPCP processes. 

Cognitive Continuum Theory for Clinical Decision-Making Research 

Identified by the World Health Organisation (WHO, 2010) interprofessional teams have 

the responsibility to maintain and increase members’ skills, share planning, and deliver high 

quality services and outcomes to all they serve. IPCP and CDM include core processes and 

skills required by individual health practitioners and interprofessional teams to enable them to 

fulfil these requirements. To advance research into CDM, these studies considered the wider 

judgement and decision-making literature, including intuitive and analytic decision-making 

theories. As discussed, the strengths and limitations of these two decision-making approaches 

in healthcare have been a predominant focus of this area of research. Our review of the 

research into CCT indicated that it can provide a unified decision-making theory (Parker-

Tomlin et al., 2017). The CCT framework has had promising results, which are encouraging 

as a research guide into new research projects involved in clinical decision-making in 

contemporary interprofessional healthcare settings. 

The current review indicated that CCT used for increasing CDM and IPCP abilities 

included Standing’s (2010) model of CCT and the nine useful modes of clinically relevant 

inquiry (intuitive judgement; reflective judgement; patient & peer aided judgment; system-

aided judgement; critical review of experiential & research evidence; action research & audit; 

qualitative research; survey research; experimental research). These modes can serve to 

orientate individuals and teams to their method of CDM in conjunction with task 

characteristics (high or low). This process encourages an objective method of choosing an 

appropriate mode of CDM, with the potential to negate errors and biases inherent in natural 

decision-making and processing styles. 
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The review also highlighted that once CCT has guided individuals and teams to a mode of 

decision-making inquiry and the resulting clinical decision reached, the decision-making 

process can be easily understood and communicated by using the CCT model as an aid in 

conversations and discussions. In this realm, the review concurred that CCT can encourage 

objective critical thinking and improve clinical reasoning (Boblin-Cummings et al., 1998). In 

essence, and in line with Dhami and Thomson (2012), the review noted that CCT can be 

effective by using a process by which clinical decisions can be communicated, common goals 

reached, explained and justified as a means of collaborative discussion within an 

interprofessional team and with clients. CCT can provide a common interprofessional 

language around CDM, and assist in improving IPCP. This is an important benefit as group 

dynamics researchers have cited a lack of a shared language as a challenge for establishing 

meaningful collaboration (Curry et al., 2012). 

Education in healthcare is paramount, and IPE as a mean of developing and maintaining 

IPCP should be considered as gold standard (Mickan et al., 2010). Indeed Australia has now 

reached consensus in ensuring threshold learning outcomes for interprofessional practice are 

embedded in all health professional training (O’Keefe, Henderson, Jolly, McAllister, 

Remedios, & Chick, 2014.). IPCP and IPE are terms associated with models of healthcare 

and policy that positively influence patient care (Hepp et al., 2015; Lahey & Fierlbeck, 2016; 

Thistlethwaite et al., 2013). Therefore, IPE is a recommendation for enhancing novice and 

expert health practitioner and interprofessional teams’ IPCP processes and CDM. In order to 

comply with these educational requirements, theoretical frameworks are needed within 

educational methods and content. The CCT review indicated that the theory could be a useful 

CDM education tool by encouraging a greater transparency in decision-making processes, 

and providing a means to educate and compromise between different natural decision-making 

and processing styles (Cadar et al., 2005). The wider reaches of CCT implications within 
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healthcare include its use in research into optimising CDM and IPCP; practice implications 

by progressing the interprofessional nature of healthcare; and policy implications by 

increasing the effectiveness, understanding, and justification ability, of interprofessional 

collaborative CDM. 

Factors influencing clinical decision-making and processing styles 

Exploring a better understanding of novice and expert health practitioners’ decision-

making style and influencing factors has been a necessary and important process for this 

research, and has indicated further practical methods of enhancing research into CDM 

capabilities. Deeper understanding of influencing factors can potentially enhance 

interprofessional teams’ explanation, justification, and collaboration of successful 

interventions, healthcare planning, and patient-centred care. The systematic and theory-driven 

factors examined here highlighted the complexity of decision-making and cognitive 

processing research. It is suggested that to optimise CDM processes, study findings support 

the need to address natural decision-making errors and biases within IPE by including theory-

driven CDM orientation frameworks such as CCT. Implications of this knowledge regarding 

the complexities of unpacking factors that influence individual cognitive processing, 

decision-making styles, and associated errors and biases, suggests that this route of 

examination via individually specific decision making styles and factors that influence this in 

CDM research may be unhelpful. The potential knowledge that this avenue of research may 

prove unhelpful may allow research to pursue a more fruitful path by examining alternative 

and theoretically-driven methods of optimising CDM and IPCP abilities. From this research it 

is recommended that in order to enhance novice and expert health practitioner and 

interprofessional team IPCP processes and CDM, further exploration of decision theory 

associated with both evolutionary and social learning of human judgement as well as science 

and statistics, should be conducted. CCT includes such theories within its framework.  
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IPCP Processes: Communication and collaboration and implications on CDM  

To directly address the challenges discussed above, the outcome effects of IPCP, decision 

making, and cognitive processing of novice and expert health practitioners was examined. 

For example; interpersonal skills connected to communicating and collaborating around 

decision-making were examined. Outcome effects were examined in relation to the focused 

IPE related content, and this was in the form of two IPE workshops (MDMH and CCT). Both 

IPE workshops’ content was associated with improved participant communication abilities 

but not with their collaboration abilities. Both IPE workshops’ content was associated with 

improved participant analytic decision-making abilities congruently with the structure of the 

task, although no post-training effects were found for intuitive decision-making abilities. 

Overall, health practitioner workshops indicated higher post- compared with pre-training 

levels in the majority of interpersonal behaviours examined. Novice students generally 

indicated lower post-training interpersonal behaviour scores compared to professionals. Of 

note was that CCT content was associated with some advantageous interpersonal behaviour 

(e.g., giving information) in both professional and student groups. However, from the general 

findings it can be recommended that the feasibility of using IPE to increase IPCP specifically 

around CDM would be more beneficial for continued professional development of health 

practitioners, whereas this kind of training for novices may not be beneficial.  

Strengths and limitations of thesis 

Strengths 

A major strength of this thesis is it’s systematically theory driven focus throughout and 

identification of a framework (CCT) with the potential to strengthen interprofessional IPCP 

process and CDM abilities. This is due to CCT’s development as a decision theory linked to 

both social and cognitive psychology, and statistical theory (Standing, 2010). Other strengths 

include CCT’s ability to promote individual or team decision inquiry mode congruent with 
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task structure, and its potential to enhance the effectiveness of both novice and expert 

decision-making capabilities, while mitigating some errors and biases that may be prevalent 

in health practitioners’ natural decision-making styles. The need for this approach stemmed 

from contradictory results in judgement and decision-making research (see Chapter 3). 

Despite attempts to follow a limited number of measures with clear theoretical relevance, 

Chapter 3 examined a complex model of factors influencing decision-making and processing 

styles, which reflected the complex nature of this topic. From the literature theoretically 

relevant factors were identified as potentially influencing natural decision-making/processing 

styles, but were not necessarily indicated as a function of education and task structure. It is to 

be hoped that this paper may excite further research, which may further refine the model 

presented. 

Other strengths included: 

1) The findings supported evidence that structured IPE is effective when explicitly 

concentrating on IPCP components and processes, and showed positive outcomes towards 

improving IPCP, 

2) Adoption of a multi-method analysis, both qualitative and quantitative. 

3) Variety of participants enabled a thorough examination of CDM at all levels. 

4) Participants spanned a truly interprofessional mix of disciplines, which enabled effects to 

be obtained. 

5) Number of health professionals represented, and the ability to compare three IPE 

workshop types (student and professional CCT, and student MDMH) with three levels of 

participant experience (novice, intermediate, expert). 

Limitations 

There is the possibility of a self-selecting bias, whereby volunteering health professionals 

already felt comfortable with their CDM and IPCP skills. This may have resulted in a basic 



 CLINICAL DECISION MAKING   116 

high level of performance, which attenuated evidence for post-training effects (Hulsman et 

al., 1999). Alternatively, clinically experienced practitioners may have already developed 

persistent routines in the above IPCP and CDM processes, making it more difficult for them 

to acquire new skills and to modify existing ones. As described in Chapter 3, where results 

indicated that it proved challenging to shift collaboration and intuitive decision-making 

styles. Other research has identified several social factors as barriers to collaborative success 

including: disruption and production blocking of individual contributions (Diehl & Stroebe, 

1987), and cognitive load (Dillenbourg, 1999). With these potential collaboration barriers in 

mind, and as suggested by Barron (2003), it might be important to develop a sense of 

common ground and joint management of attention among participants, which may be critical 

to group collaborative success. Due to the simulated nature of the groups here, this may not 

have been sufficiently achieved. Cooksey (2000) noted that when considering task structure, 

there are challenges to creating real world tasks and it is possible that the simulated tasks 

used here were unable to meet real world standards. As a result of this the potential lack of 

real world consequences (e.g., no real life consequence to real life cases) of this could have 

inhibited results. 

A criticism of interprofessional research into education, practice, and care has indicated 

that a focus on cognition overlooks the importance of sociological perspectives. A number of 

organisational and sociological variables, such as organisation and national cultural 

environments, professional ethics, and power imbalances, might influence the effectiveness 

of applying CCT as a CDM orientation framework for interprofessional teams. It is possible 

that some of these issues influenced outcomes in this research. Also, research into CCT has 

yet to specify the degree or number of task properties required to induce a shift in direction 

between the inquiry mode (Dhami & Thompson, 2012) further research into this may be 

required to enhance CCT effectiveness. 
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The question of the utility of self-reports is commonly reported in the literature. It is 

possible that alternative assessment methods (e.g., experimental and/or task-based methods) 

may be more valid in this type of health service research. The case studies were created on a 

rational basis using pre-determined criteria derived from CCT; however, they were only 

subjected to limited tests of their validity. It is also possible that Type II errors resulted inter 

alia, from relatively short workshop duration, brief exposure to the CCT framework, and 

participants’ lack of identification as a group with common goals. Ultimately, this may have 

resulted in individuals remaining intra-professional with their clinical focus and decision 

making, thereby impacting upon outcomes, especially in interprofessional collaboration 

results. Other limitations may include issues such as gender bias, and a relatively small 

sample size. Also the DSM-SF measure may benefit from further validation.    

Future research into CDM and related IPCP processes 

This research highlighted a complex picture of factors influencing decision-making and 

cognitive processing styles. This resulted in a challenging predictive model being formed. 

Further research into the impact of factors is warranted. A focus of these factors explicitly as 

a function of education and task structure could prove interesting and rewarding. Research 

using CCT as a decision-making framework has had promising results in discipline-based 

fields (e.g., nursing, medicine, retail). Its application in interprofessional healthcare education 

and practice may continue to provide promising results within CDM, and IPCP (e.g., 

communication and collaboration). To the researcher’s knowledge this is the first research of 

its kind to examine CCT in an interprofessional setting, and further research is warranted to 

examine CCT as a development of system aided judgement policies, and as a research guide 

to encourage further studies in exploring decision-making orientation strategies in 

interprofessional healthcare. It is possible that researchers excited by this topic may discover 

other theory informed decision making or cognitive processing strategies that would benefit 
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from being examined for their feasibility as IPE tools. As an example, dependent on task 

features, students could learn to be more analytical or intuitive in their decision-making 

(Custers, 2013), rather than reaching a decision consistent with their natural decision-making 

and processing styles. Such a development could benefit the advancement of IPCP, which 

include key strategies to enhance quality patient-centred care (Côté, Lauzon, & Kyd-

Strickland, 2008). 

Future research could also usefully examine the potential for extending the level of 

analysis appropriate for CCT, from the current socio-cognitive framework to address 

organisational and societal level variables that could influence the autonomy of 

interprofessional teams within organisational environments. It is possible that creating 

simulated teams for this kind of IPE may increase challenges for optimising collaboration 

behaviours for example; potential limitation of simulation abilities to enhance team 

cohesiveness compared to real life teams already functioning within healthcare. In essence, 

simulated team functioning may be limited due to difficulties in achieving individual and 

team identity, or a sense of belonging by simulated team mates. Future research might 

usefully examine IPE training and complex frameworks, such as CCT, in established and 

functioning professional healthcare teams over a more protracted period. 

Concluding comments 

A substantial literature demonstrates the benefits of IPCP as the gold standard for 

interprofessional healthcare teams to achieve optimal outcomes for those served by the health 

services. Initial and continued training in IPCP processes and themes (e.g., communication, 

collaboration, CDM) are paramount. This research has supported the literature in 

demonstrating that structured IPE focusing on IPCP issues and processes shows positive 

outcomes towards improvements. All groups examined showed higher pre- to post-training 

communication and analytical decision-making abilities, and increased interpersonal skills. 
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Results demonstrated the importance of continued research into IPCP, as well as pointing to 

challenges for researchers exploring ways to optimise these processes. 

  



 CLINICAL DECISION MAKING   120 

References 

Ahmed, A., Hasnain, N., & Venkatesan, M. (2012). Decision-making in relation to 

personality types and cognitive styles of business students. IUP Journal of Management 

Research, 11(2), 20–29.   

Appelt, K. C., Milch, K. F., Handgraaf, M. J. J., & Weber, E. U. (2011). The decision-making 

individual differences inventory and guidelines for the study of individual differences in 

judgment and decision-making research. Judgment and Decision-making, 6(3), 252–262.  

Arain, M., Campbell, M. J., Cooper, C. L., & Lancaster, G. A. (2010). What is a pilot or 

feasibility study? A review of current practice and editorial policy. BioMed Central 

Medical Research Methodology, 1: 67. doi:10.1186/1471-2288-10-67 

Australian Government Department of Health. (2013, May 24). Review of Australian 

Government Health Workforce Programs 8.2 Allied health workforce. Retrieved October 

19, 2017, from 

http://www.health.gov.au/internet/publications/publishing.nsf/Content/work-review-

australian-government-health-workforce-programs-toc~chapter-8-developing-dental-

allied-health-workforce~chapter-8-allied-health-workforce 

Bales, R. F. (1970). Personality and interpersonal behavior. New York, NY: Rinehart & 

Winston.  

Barr, H. (1998). Competent to collaborate: Towards a competency-based model for 

interprofessional education. Journal of Interprofessional Care, 12(2), 181–187, 

doi:10.3109/13561829809014104 

Barr, H., Freeth, D., Hammick, M., Koppel, I., & Reeves, S. (2006). The evidence base and 

recommendations for interprofessional education in health and social care. Journal of 

Interprofessional Care, 20(1), 75–78. doi:10.1080/13561820600556182 

Barrett, B. (2007). Structural equation modelling: Adjusting model fit. Personality and 

https://doi.org/10.1186/1471-2288-10-67
http://www.health.gov.au/internet/publications/publishing.nsf/Content/work-review-australian-government-health-workforce-programs-toc~chapter-8-developing-dental-allied-health-workforce~chapter-8-allied-health-workforce
http://www.health.gov.au/internet/publications/publishing.nsf/Content/work-review-australian-government-health-workforce-programs-toc~chapter-8-developing-dental-allied-health-workforce~chapter-8-allied-health-workforce
http://www.health.gov.au/internet/publications/publishing.nsf/Content/work-review-australian-government-health-workforce-programs-toc~chapter-8-developing-dental-allied-health-workforce~chapter-8-allied-health-workforce


 CLINICAL DECISION MAKING   121 

Individual Differences, 42(5), 815–824. doi:10.1016/j.paid.2006.09.018 

Barron, B. (2003). When smart groups fail. The Journal of the Learning Sciences, 12(3), 

307–359. doi:10.1207/S15327809JLS1203_1 

Basden, B. H., Basden, D. R., Bryner, S., & Thomas, R. L. III. (1997). A comparison of group 

and individual remembering: Does collaboration disrupt retrieval strategies? Journal of 

Experimental Psychology: Learning, Memory, and Cognition, 23(5), 1176–1189. 

doi:10.1037/xlm0000090 

Benne, K. D., & Sheats, P. (1948). Functional roles of group members. Journal of Social 

Issues 4(2), 41–49. doi:10.1111/j.1540-4560.1948.tb01783.x 

Benner, P., & Tanner, C. (1987). How expert nurses use intuition. American Journal of 

Nursing, 87(1), 23–31. 

Benner, P., Hughes, R. G., & Sutphen, M. (2008). Clinical reasoning, decision-making, and 

action: Thinking critically and clinically. In R. G. Hughes (Ed.), Patient safety and quality: 

An evidence-based handbook for nurses. Rockville, MD: Agency for Healthcare Research 

and Quality.  

Bero, L. A., Grilli, R., Grimshaw, J. M., Harvey, E., Oxman, A. D., & Thomson, M. A. 

(1998). Closing the gap between research and practice: An overview of systematic reviews 

of interventions to promote the implementations of research findings. The Cochrane 

Effective Practice and Organisation of Care Review Group. British Medical Journal, 

317(7156), 465–469. doi:10.1136/bmj.317.7156.465 

Beutler, L. E. (2000). Empirically based decision-making in clinical practice. Prevention & 

Treatment, 3(1), 27a. doi:10.1037/1522-3736.3.1.327a 

Bjørk, I. T., & Glenys, A. H.  (2011). Clinical decision-making of nurses working in hospital 

settings. Nursing Research and Practice, 2011: 524918. doi:10.1155/2011/524918 

Bjorklund, F., & Backstrom, M. (2008). Individual differences in processing styles: Validity 

https://doi.org/10.1111/j.1540-4560.1948.tb01783.x
http://psycnet.apa.org/doi/10.1037/1522-3736.3.1.327a


 CLINICAL DECISION MAKING   122 

of the Rational-Experiential Inventory. Scandinavian Journal of Psychology, 49(4), 439–

446. doi:10.1111/j.1467-9450.2008.00652.x 

Blue, A. V., & Garr, D. R. (2007). Interprofessional education and prevention: Preparing the 

next generation of health care professionals. Journal of Public Health Management and 

Practice, 13(6), 539–540. doi:10.1097/01.PHH.0000296126.09025.d0 

Bobbio, A., & Manganelli, A. M. (2011). Measuring social desirability responding. A short 

version of Paulhus’ BIDR 6. TPM. Testing, Psychometrics, Methodology, in Applied 

Psychology, 18(2), 117–135. doi:10.4473/TPM.18.2.4 

Boblin-Cummings, S., Baumann, A., & Deber, R. (1998). Critical elements in the process of 

decision-making: A nursing perspective. Canadian Journal of Nursing Leadership, 12(1), 

6–13. 

Bowen, D. J., Kreuter, M., Spring, B., Cofta-Woerpel, L., Linnan, L., Weiner, D., Bakken, S., 

Kaplan, C. P., Squiers, L., Fabrizio, C., & Fernandez, M. (2009). How we design 

feasibility studies. American Journal of Preventive Medicine, 36(5), 452–457. 

doi:10.1016/j.amepre.2009.02.002. 

Bradley, C. P. (2005). Commentary: Can we avoid bias? British Medical Journal, 330(7494), 

784. doi:10.1136/bmj.330.7494.784 

Brennan, A. A., & Enns, J, T. (2015).When two heads are better than one: Interactive versus 

independent benefits of collaborative cognition. Psychonomic Bulletin Review, 2(4), 1076–

1082. doi:10.3758/s13423-014-0765-4 

Bristol Royal Infirmary Inquiry. (2001). Learning from Bristol: The report of the public 

inquiry into children's heart surgery at the Bristol Royal Infirmary 1984-1995, London, 

UK: Stationery Office. Retrieved from: 

http://webarchive.nationalarchives.gov.uk/20090811143745/http:/www.bristol-

inquiry.org.uk/final_report/the_report.pdf 

http://webarchive.nationalarchives.gov.uk/20090811143745/http:/www.bristol-inquiry.org.uk/final_report/the_report.pdf
http://webarchive.nationalarchives.gov.uk/20090811143745/http:/www.bristol-inquiry.org.uk/final_report/the_report.pdf


 CLINICAL DECISION MAKING   123 

Brown, A-M., & Clarke, D. E. (2014). Reducing uncertainty in triage mental health 

presentations: Examining triage decision-making. International Emergency Nursing, 

22(1), 47–51. doi:10.1016/j.ienj.2013.01.005 

Brunswik, E. (1943). Organismic achievement and environmental probability. Psychological 

Review, 50(3), 255–272. 

Brunswik, E. (1956). Perception and the representative design of psychological experiments 

(2nd Ed.). Berkeley, CA: University of California Press. 

Byrne, B. M. (2001). Structural equation modelling with Amos: Basic concepts, applications, 

and programming. Mahwah, NJ: Erlbaum. 

Cabantous, L., & Gond, J-P. (2011). Rational decision-making as performance praxis: 

Explaining rationality’s éternal retour. Organization Science, 22(3), 573–586. 

doi:10.1287/orsc.1100.0534 

Cader, R. R., Campbell, S., & Watson, D. (2005). Cognitive continuum theory in nursing 

decision-making. Journal of Advanced Nursing, 49(4), 397–405. doi:10.1111/j.1365-

2648.2004.03303.x 

Centre for the Advancement of Interprofessional Education. (2016). Statement of purpose. 

Retrieved from: https://www.caipe.org/ 

Cheater, F. M., Hearnshaw, H., Baker, R., & Keane, M.  (2005). Can a facilitated programme 

promote effective multidisciplinary audit in secondary care teams? An exploratory trial. 

International Journal of Nursing Studies, 42, 779–791. 

Chi, M. T. H., Glasser, R., & Rees, E. (1982). Expertise in problem solving. In R. J. Sternberg 

(Ed.), Advances in the psychology of human intelligence (Vol. 1, pp. 7–75). Hillsdale, NJ: 

Erlbaum. 

Churchman, C. W. (1971). The design of inquiring systems: Basic concepts of systems and 

organization. New York, NY: Basic Books. 

http://dx.doi.org/10.1287/orsc.1100.0534


 CLINICAL DECISION MAKING   124 

Clark, P. G. (2006). What would a theory of interprofessional education look like? Some 

suggestions for developing a theoretical framework for teamwork training. Journal of 

Interprofessional Care, 20(6), 577–589. doi:10.1080/13561820600916717 

Clark, P. G. (2013). Towards a transtheroetical model of interprofessional education: Stages, 

processes and forces supporting institutional change. Journal of Interprofessional Care 

27(1), 43–49. doi:10.3109/13561820.2012.730074 

Cooksey, R. W. (2000). Commentary on ‘cognitive adaption and its consequences: A test of 

cognitive continuum theory’. Journal of Behavioral Decision-making, 13(1), 55–59. 

doi:10.1002/(SICI)1099-0771(200001/03)13 

Costa, P. T. Jr., & McCrae, R. R. (1976). Age differences in personality structure: A cluster 

analytic approach. Journal of Gerontology, 31, 564–570. 

Côté, G., Lauzon, C., & Kyd-Strickland, B. (2008). Environmental scan of interprofessional 

collaborative practice initiatives. Journal of Interprofessional Care, 22(5), 449–460. 

doi:10.1080/13561820802210950 

Curry, L. A., O’Cathain, A., Clark, V. L. P., Aroni, R., Fetters, M., & Berg, D. (2012). The 

role of group dynamics in mixed methods health sciences research teams. Journal of 

Mixed Methods Research, 6(1), 5–20. doi:10.1177/1558689811416941. 

Curran, V., Sharpe, D., Flynn, K., & Button, P. (2010). A longitudinal study of the effect of an 

interprofessional education curriculum on student satisfaction and attitudes towards 

interprofessional teamwork and education. Journal of Interprofessional Care, 24(1), 41–

52. doi:10.1080/13561820903011927 

Curry, L. A., O’Cathain, A., Clark, V. L. P., Aroni, R., Fetters, M., & Berg, D. (2012). The 

role of group dynamics in mixed methods health sciences research teams. Journal of 

Mixed Methods Research, 6(1), 5–12. doi:10.1177/1558689811416941. 

Custers, E. J. F. M. (2013). Medical education and cognitive continuum theory: An alternative 



 CLINICAL DECISION MAKING   125 

perspective on medical problem solving and clinical reasoning. Academic Medicine, 88(8), 

1074–1080. doi:10.1097/ACM.0b013e31829a3b10 

Damon, W., & Phelps, E. (1989). Critical distinctions among three methods of peer 

education. International Journal of Educational Research, 13(1), 9–19. doi:10.1016/0883-

0355(89)90013-X 

Dane, E., & Pratt, M. G. (2007). Exploring intuition and its role in managerial decision-

making. Academy of Management Review, 32, 33–54. doi:10.5465/AMR.2007.23463682. 

Davis, D. A., Thomson, M. A., Oxman, A. D., & Haynes, R. B. (1995). Changing physician 

performance: A systematic review of the effect of continuing medical strategies. Journal of 

the American Medical Association, 274(9), 700–705. 

doi:10.1001/jama.1995.03530090032018 

Del Boca, F. K., & Noll, J. A. (2000). Truth or consequences: The validity of self-report data 

in health services research on addition. Addiction, 95(11), 347–360. doi:10.1046/j.1360-

0443.95.11s3.5.x 

Dhami, M. K., Hertwig, R., & Hoffrage, U. (2004). The role of representative design in 

ecological approach to cognition. Psychological Bulletin, 130(6), 959–988. 

doi:10.1037/0033-2909.130.6.959 

Dhami, M. K., & Thomson M. E. (2012). The relevance of cognitive continuum theory and 

quasi-rationality for understanding management judgment and decision-making. European 

Management Journal, 30(4), 316–326. doi:10.1016/j.emj.2012.02.002 

Diehl, M., & Stroebe, W. (1987). Productivity loss in brainstorming groups: Toward the 

solution of a riddle. Journal of Personality and Social Psychology, 53(3), 497–509. 

doi:10.1037/0022-3514.53.3.497 

Dillenbourg, P. (1999). What do you mean by collaborative learning? In P. Dillenbourg (Ed.), 

Collaborative-learning: Cognitive and computational approaches (pp. 1–19). Oxford, 

http://dx.doi.org/10.1016/0883-0355(89)90013-X
http://dx.doi.org/10.1016/0883-0355(89)90013-X
http://psycnet.apa.org/doi/10.1037/0022-3514.53.3.497


 CLINICAL DECISION MAKING   126 

UK: Elsevier. 

Doherty, M. E., & Kurz, E. M. (1996). Social judgement theory. Thinking and Reasoning, 

2(2-3), 109–140. doi:10.1080/135467896394474 

Dreyfus, H., & Dreyfus, S. (2005). Expertise in real world contexts. Organization Studies, 26, 

779–792. doi:10.1177/0170840605053102 

Dreyfus, H. L., & Dreyfus, S. E. (1986). Mind over machine. New York, NY: The Free Press. 

Duke, D., Krishan, M., Faith, M., & Storch, E.A. (2006). The psychometric properties of the 

Brief Fear of Negative Evaluation Scale. Journal of Anxiety Disorders, 20(6), 807–817. 

doi:10.1016/j.janxdis.2005.11.002 

Dunwoody, P. T., Haarbauer, E., Mahan, R. P., Marino, C., & Tang, C-C. (2000). Cognitive 

adaptation and its consequences: A test of cognitive continuum theory. Journal of 

Behavioral Decision-making, 13(1), 35–54. doi:10.1002/(SICI)1099-

0771(200001/03)13:1<35::AID-BDM339>3.0.CO;2-U 

Edwards, W. (1954). The theory of decision-making. Psychological Bulletin, 51(4), 380–417. 

doi:10.1037/h0053870 

Edwards, W., Lindman, H., & Savage, J. (1963). Bayesian statistical inference for 

psychological research. Psychological Review, 70, 193–242. 

Epstein, S. (1973). The self-concept revisited or a theory of a theory. American Psychologist, 

28(5), 404–416. doi:10.1037/h0034679 

Epstein, E., Pacini, R., Heier, H., & Denes-Raj, D. (1996). Individual differences in intuitive-

experiential and analytical-rational thinking styles. Journal of Personality and Social 

Psychology, 71(2), 390–405. doi:10.1037/0022-3514.71.2.390 

Elsevier (2013). Interprofessional collaborative practice in healthcare: Getting prepared, 

preparing to succeed. www.cpmrc.com 

Engestrom, Y. (2001). Expansive learning at work: Toward an activity theoretical 

http://psycnet.apa.org/doi/10.1037/h0053870
http://www.cpmrc.com/


 CLINICAL DECISION MAKING   127 

conceptualization. Journal of Education and Work, 14(1), 133–156. 

doi:10.1080/13639080020028747 

Evans, B. C., Coon, D. W., & Ume, E. (2011). Use of theoretical frameworks as a pragmatic 

guide for mixed methods studies: A methodological necessity? Journal of Mixed Methods 

Research, 5(4), 276–292. doi:10.1177/1558689811412972. 

Evans, R. J., & Donnelly, G. W. (2006). A model to describe the relationship between 

knowledge, skill, and judgment in nursing practice. Nursing Forum, 41(4), 150–157. 

doi:10.1111/j.1744-6198.2006.00053.x 

Ewing, R, Smith, D. (2001). Doing, knowing, being and becoming: The nature of 

professional practice. In J. Higgs & A. Titchen (Eds.), Professional practice in health, 

education, and the creative arts (pp. 16–28). Oxford, UK: Blackwell Science. 

Falzer, P. R., & Garman, M. D. (2012). Image theory’s counting rule in clinical decision-

making: Does it describe how clinicians make patient-specific forecasts? Judgment and 

Decision-making, 7(3), 268–281.  

Field, P. A. (1987). The impact of nursing theory on the clinical decision-making process. 

Journal of Advanced Nursing, 12(5), 563–571. doi:10.1111/j.1365-2648.1987.tb03046.x 

Ford, J. A. G., Trygstad-Durland, L. N., & Nelms, B. C. (1979). Applied decision-making for 

nurses. St Louis, MO: Mosby. 

Galanter, C. A., & Patel, V. L. (2005). Medical decision-making: A selective review for child 

psychiatrists and psychologists. Journal of Child Psychology and Psychiatry, 46(7), 675–

689. doi:10.1111/j.1469-7610.2005.01452.x 

Garcia-Retamero, R., & Dhami, M. K. (2009). Take-the-best in expert-novice decision 

strategies for residential burglary. Psychonomic Bulletin & Review, 16, 163–169. 

doi:10.3758/PBR.16.1.163 

Garling, P. (2008). Final report of the special commission of inquiry: Acute care in NSW 



 CLINICAL DECISION MAKING   128 

public hospitals. Sydney, Australia: State of NSW through the Special Commission of 

Inquiry, Acute Care Services in New South Wales Public Hospitals. Retrieved from: 

http://www.dpc.nsw.gov.au/?a=34194 

Gigerenzer, G. (2008). Gut feelings: Short cuts to better decision-making. London, UK: 

Penguin. 

Gigerenzer, G., Todd, P. M., & the ABC Research Group (1999). Simple heuristics that make 

us smart. Oxford, UK: Oxford University Press. 

Gilovich, T., Griffin, D., & Kahneman, D. (2002). Heuristics and biases: The psychology of 

intuitive judgment. Cambridge, UK: Cambridge University Press. 

Glendon, A. I., & Clarke, S. G. (2016). Human safety and risk management: A psychological 

perspective (3rd edn.). Boca Raton, FL: CRC Press/Taylor & Francis. 

Gittell, J. H., Godfrey, M., & Thistlethwaite, J. (2013). Interprofessional collaborative 

practice and relational coordination: Improving healthcare through relationships. Journal 

of Interprofessional Care, 27(3), 210–213. doi:10.3109/13561820.2012.730564 

Gosling, S. D., Rentfrow, P. J., & Swann, W. B. Jr. (2003). A very brief measure of the Big-

Five personality domains. Journal of Research in Personality, 37(6), 504–528. 

doi:10.1016/S0092-6566(03)00046-1 

Grobe, S. J., Drew, J. A., & Fonteyn, M. E. (1991). A descriptive analysis of experienced 

nurses’ clinical reasoning during a planning task. Research in Nursing and Health, 14(4), 

305–314. doi:10.1002/nur.4770140409 

Gwet, K. L. (2014). Handbook of inter-rater reliability: The definitive guide to measuring the 

extent of agreement among raters (4th edn.). Gaithersburg, MD: Advanced Analytics LLC. 

Hamm, R. M. (1988). Moment-by-moment variation in experts’ analytic and intuitive 

cognitive activity. IEEE Transactions on Systems, Man, and Cybernetics, 18(5), 757–776. 

doi:10.1109/21.21602. 

http://www.dpc.nsw.gov.au/?a=34194
http://dx.doi.org/10.1109/21.21602


 CLINICAL DECISION MAKING   129 

Hamm, R. M. (1989). The need to consider modes of inquiry in designing systems that 

require distributed decision-making. In Proceedings of IEEE International Conference on 

Systems, Man, and Cybernetics. New York, NY: Institute of Electrical and Electronics 

Engineers. 

Hamm, R. M., Clark, J. A., & Bursztajn, H. (1984). Psychiatrists’ thorny judgments: 

Describing and improving decision-making processes. Medical Decision-making, 4(4), 

425–447. doi:10.1177/0272989X8400400406 

Hammond, K. R. (1955). Probabilistic functioning and the clinical method. Psychological 

Review, 62, 255–262.  

Hammond, K. R. (1978). Toward increasing competence of thought in public policy 

formation. In K. R. Hammond (Ed.), Judgment and decision in public policy formation 

(pp. 11–32). Boulder, CO: Westview.  

Hammond, K. R. (1996). Human judgment and social policy: Irreducible uncertainty, 

inevitable error, unavoidable injustice. New York, NY: Oxford University Press. 

Hammond, K. R. (2000). Judgment under stress. New York, NY: Oxford University Press. 

Hammond, K. R., Hamm, R. M., Grassia, J., & Pearson, T. (1997). Direct comparison of 

intuitive and analytical cognition in expert judgment. In R. M. Hogarth & W. Goldstein 

(Eds.), Research judgment and decision-making: Currents, connections and controversies 

(pp. 144–180). New York, NY: Cambridge University Press.   

Hayes, F. A., & Krippendorff, K. (2007). Answering the call for a standard reliability measure 

for coding data. Communication Methods and Measures, 1(1), 77–89. 

doi:10.1080/19312450709336664 

Health Workforce Australia. (2014). Australia’s future health workforce – Nurses overview 

report. Retrieved 19 October, 2017, from Commonwealth of Australia website: 

https://www.health.gov.au/internet/main/publishing.nsf/Content/34AA7E6FDB8C16AAC

https://www.health.gov.au/internet/main/publishing.nsf/Content/34AA7E6FDB8C16AACA257D9500112F25/$File/AFHW%20-%20Nurses%20overview%20report.pdf


 CLINICAL DECISION MAKING   130 

A257D9500112F25/$File/AFHW%20-%20Nurses%20overview%20report.pdf 

Hepp, S. L., Suter, E., Jackson, K., Deutschlander, S., Makwarimba, E., Jennings, J., & 

Birmingham, L. (2015). Using an interprofessional competency framework to examine 

collaborative practice. Journal of Interprofessional Care, 29(2), 131–137. 

doi:10.3109/13561820.2014.955910 

Hewes, D. E. (2009). The influence of communication processes on group outcomes: 

Antithesis and thesis. Human Communication Research, 35(2), 249–271. 

doi:10.1111/j.1468-2958.2009.01347.x 

Higgs, J., Jones, M., Loftus, S., & Christensen, N. (2008). Clinical reasoning in the health 

professions (3rd edn.). Oxford, UK: Butterworth-Heinemann. 

Hodgkinson, G. P., Langan-Fox, J., & Sadler-Smith, E. (2008). Intuition: A fundamental 

bridging construct in the behavioural sciences. British Journal of Psychology, 99(1), 1–27. 

doi:10.1348/000712607X216666 

Hodgkinson, G. P., Sadler-Smith, E., Burke, L. A., Claxton, G., & Sparrow, P. R. (2009). 

Intuition in organizations: Implications for strategic management. Long Range Planning, 

42(3), 277–297. doi:10.1016/j.lrp.2009.05.003 

Hornby, S., & Atkins, J. (2000). Collaborative care (2nd edn.). Melbourne, VIC: Blackwell 

Science. 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation Modeling: A 

Multidisciplinary Journal, 6(1), 1–55. doi:10.1080/10705519909540118 

Hulsman, R. L., Ros, W. J. G., Winnubst, J. A. M., & Bensing, J. M. (1999). Teaching 

clinically experienced physicians communication. Medical Education, 33(9), 655–688. 

doi:10.1046/j.1365-2923.1999.00519.x 

Hyman, I. E. Jr., Cardwell, B. A., & Roy, R. A. (2013). Multiple causes of collaborative 

https://www.health.gov.au/internet/main/publishing.nsf/Content/34AA7E6FDB8C16AACA257D9500112F25/$File/AFHW%20-%20Nurses%20overview%20report.pdf
https://doi-org.libraryproxy.griffith.edu.au/10.1046/j.1365-2923.1999.00519.x


 CLINICAL DECISION MAKING   131 

inhibition in memory for categorised word lists. Memory, 21(7), 875–890. 

doi:1080/09658211.2013.769058 

Ireland, M. E., Hepler, J., Li, H., & Albarracin, D. (2015). Neuroticism and attitudes toward 

action in 19 countries. Journal of Personality, 83(3), 243–250. doi:10.1111/jopy.12099 

John-Steiner, V., Weber, R. J., & Minnis, M. (1998). The challenge of studying collaboration. 

American Educational Research Journal, 35(4), 773–783. 

doi:10.3102/00028312035004773 

Josiah Macy Foundation (2013). Transforming patient care: Aligning interprofessional 

education with clinical practice redesign: conference recommendations. 

http://macyfoundation.org/docs/macy_pubs/TransformingPatientCare_ConferenceRec.pdf. 

Accessed November 6, 2013. 

Jung, W. H., Kim, S. N., Lee, T. Y., Jang, J. H., Choi, C-H., Kang, D-H., & Kwon, J. S. 

(2013). Exploring the brains of Baduk (Go) experts: Grey matter morphomentry, resting-

state functional connectivity, and theoretical analysis. Frontiers in Human Neuroscience, 

7: 633. doi:10.3389/fnhum.2013.00633 

Kahneman, D., Slovic, P., & Tversky, A. (1982). Judgment under uncertainty: Heuristics and 

biases. Cambridge, UK: Cambridge University Press. 

Kam, L. E., Chismar, W. G., & Thomas, S. M. (2004). Clinical judgment: Cognitive 

continuum theory prescriptions for medical heuristics. Medinfo, 1636–1676. 

Karam, M., Brault, I., Durme, V. T., & Macq, J. (2018). Comparing interprofessional and 

interorganizational collaboration in healthcare: A systematic review of the qualitative 

research. International Journal of Nursing Studies, 79(1), 70–83. 

doi:10.1016/j.ijnurstu.2017.11.002 

Keene, J., Bailey, S., Swift, L., & Janacek, G. (2000). The tracking project: A collaborative 

multi-agency database for shared clients/patients to inform policy development. Journal of 



 CLINICAL DECISION MAKING   132 

Interprofessional Care, 14(4), 325–336. doi:10.1080/13561820020003883 

Klien, J. C. (2005). Five pitfalls in decisions about diagnosis and prescribing. British Medical 

Journal, 330(7494), 781–783. doi:10.1136/bmj.330.7494.781 

Kline, R. B. (2011). Principles and practice of structural equation modelling (3rd edn.). New 

York, NY: Guilford. 

Kohn, L. T., Corrigan, J. M., & Donaldson, M. S. (Eds.) (2000). To err is human: Building a 

safer health system. Washington, DC: National Academy Press. 

Kutschera, I., & Byrd, J. T. (2005). Applying the concept of cognitive continuum to 

leadership training. Journal of the American Academy of Business, 6(1), 20–25. 

Lahey, W., & Fierlbeck, K. (2016). Legislating collaborative self-regulation in Canada: A 

comparative policy analysis. Journal of Interprofessional Care, 30(2), 211–216. 

doi:10.3109/13561820.2015.1109501 

Lamond, D., & Thompson, C. (2000). Intuition and analysis in decision-making choice. 

Journal of Nursing Scholarship, 32(4), 411–414. doi:10.1111/j.1547-5069.2000.00411.x 

Larrick, R. P. (1993). Motivational factors in decision theories: The role of self-protection. 

Psychological Bulletin, 113(3), 440–450. doi:10.1037/0033-2909.113.3.440 

Latané, B., Williams, K., & Harkins, S. (1979). Many hands make light work: The causes and 

consequences of social loafing. Journal of Personality and Social Psychology, 37(6), 822–

832. doi:10.1037/0022-3514.37.6.822 

Lauri, S., Salanterä, S., Chalmers, K., Ekman, S-L., Kim, H. S., Kappeli, S., & MacLeod, M. 

(2001). An exploratory study of clinical decision-making in five countries. Journal of 

Nursing Scholarship, 33(1), 83–90. doi:10.1111/j.1547-5069.2001.00083.x 

Lauri, S., & Salanterä, S. (2002). Developing an instrument to measure and describe clinical 

decision-making in different nursing fields. Journal of Professional Nursing, 18(2), 93–

100. doi:10.1053/jpnu.2002.32344 

http://psycnet.apa.org/doi/10.1037/0033-2909.113.3.440
http://psycnet.apa.org/doi/10.1037/0022-3514.37.6.822


 CLINICAL DECISION MAKING   133 

Lauriola, M., & Levin, I. P. (2001). Personality traits and risky decision-making in a 

controlled experimental task: An exploratory study.  Personality and Individual 

Differences, 31, 215–226.  

Leary, M. R. (1983). A brief version of the Fear of Negative Evaluation Scale. Personality 

and Social Psychology Bulletin, 9(3), 371–375. doi:10.1177/0146167283093007 

Légaré, F., Stacey, D., Pouliot, S., Gauvin, F-P., Desroches, S., Kryworuchko, J., Dunn, S., 

Elwyn, G., Frosch, D., Gagnon, M-P., Harrison, M. B., Pluye, P., & Graham, I. D. (2011). 

Interprofessionalism and shared decision-making in primary care: A stepwise approach 

towards a new model. Journal of Interprofessional Care, 25(1), 18–25. 

doi:10.3109/13561820.2010.490502. 

Levine M. (1995). The rhetoric of nursing theory. The Journal of Nursing Scholarship 27(1), 

11–14. doi:10.1111/j.1547-5069.1995.tb00807.x 

Lyons, K. J., Giordano, C., Speakman, E., Smith, K., & Horowitz, J. A. (2016). Jefferson 

teamwork observation guide (JTOG): An instrument to observe teamwork behaviours. 

Journal of Allied Health, 45(1), 49–53.  

Mahan, R. P. (1994). Stress-induced strategy shifts toward intuitive cognition: A cognitive 

continuum framework approach. Human Performance, 7(2), 85–118. 

doi:10.1207/s15327043hup0702_1 

March, H. W., Hau, K-T., & Wen, Z, (2004). In search of golden rules: Comment on 

hypothesis-testing approaches to setting cut-off values for fit indexes and dangers in 

overgeneralizing Hu and Benter’s (1999) findings. Structural Equation Modelling: A 

Multidisciplinary Journal, 11(3), 320–341. doi:10.1207/s15328007sem1103_2 

Mathwicka, C., Malhotrab, N. K., & Rigdon, E. (2002). The effect of dynamic retail 

experiences on experiential perceptions of value: An internet and catalogue comparison. 

Journal of Retailing, 78(1), 51–60. doi:10.1016/S0022-4359(01)00066-5 

http://dx.doi.org/10.1207/s15328007sem1103_2
http://dx.doi.org/10.1016/S0022-4359(01)00066-5


 CLINICAL DECISION MAKING   134 

McAllister, M., Morrissey, S., Davidson, G, McAuliffe, D., McConnell, H., Reddy, P. (2011) 

Teaching ideas for generating critical and constructive insights into well-functioning 

multi-disciplinary mental health teams. Journal of Mental Health Training, Education and 

Practice, 6 (3), 117-127. Doi:10.1108/17556221111171711 

McLaughlin, J. E., Cox, W. C., Williams, C. R., & Shepherd, G. (2014). Rational and 

experiential decision-making preferences of third-year student pharmacists. American 

Journal of Pharmaceutical Education, 78: 120. doi:10.5688%2Fajpe786120 

Mickan, S., Hoffman, S. J., Nasmith, L., & on behalf of the World Health Organization Study 

Group on Interprofessional Education and Collaborative Practice (2010). Collaborative 

practice in a global health context: Common themes from developed and developing 

countries. Journal of Interprofessional Care, 24(5), 492–502. 

doi:10.3109/13561821003676325 

Mills, T. M. (1971). Review work(s): Personality and interpersonal behavior. By Robert 

Freed Bales. American Sociological Review, 36(1), 115–119. doi:10.2307/2093513 

Mohammed, S., & Schwall, A. (2009). Individual differences and decision-making. What we 

know and where we go from here. International Review of Industrial and Organizational 

Psychology, 24, 249–312.  

Morgan, S., Pullon, S., & McKinlay, E. (2015). Observation of interprofessional collaborative 

practice in primary care teams: An integrative literature review. International Journal of 

Nursing Studies, 52(7), 1217–1230. 

Morrissey, S., Davidson, G, McAuliffe, D., McAllister, M., McConnell, H., Reddy, P. (2011). 

Preparing mental health practitioners for multidisciplinary mental health placements: a 

distributed leadership approach to cross-disciplinary education and training. Australian 

Learning and Teaching Council. ISBN: 978-1-921856-86-0 

Mullen, B. (1987). Self-attention theory. In B. Mullen & G. R. Goethals (Eds.), Theories of 



 CLINICAL DECISION MAKING   135 

group behavior (pp. 125–146). New York, NY: Springer. 

Nokes-Malach, T. J., Meade, M. L., & Morrow, D. G. (2012). The effect of expertise on 

collaborative problem solving. Thinking and Reasoning, 18(1), 32–58. 

doi:10.1080/13546783.2011.642206 

Nyatanga, B., & Vocht, H. D. (2008). Intuition in clinical decision-making: A psychological 

penumbra. International Journal of Palliative Nursing, 14(10), 492–496. 

Offredy, M., Kendall, S., & Goodman, C. (2008). The use of cognitive continuum theory and 

patient scenarios to explore nurse prescribers’ pharmacological knowledge and decision-

making. International Journal of Nursing Studies, 45(6), 855–868. 

doi:10.1016/j.ijnurstu.2007.01.014 

O’Keefe, M., Henderson, A. J., Jolly B. C., McAllister, L., Remedios, L., & Chick, R. 2014. 

Threshold learning outcomes: a framework for incorporating professional accreditation 

and AQF standards into assessment blueprinting/mapping in healthcare disciplines. 

Sydney (Australia): Government Office of Learning and Teaching. 

Olson, R., & Bialocerkowski, A. (2014). Interprofessional education in allied health: A 

systematic review. Medical Education in Review, 48(3), 236–246. 

doi:10.1111/medu.12290 

Orlitzky M., & Hirokawa, R. Y. (2001). To err is human, to correct for it divine: A meta-

analysis of research testing the functional theory of group decision-making effectiveness. 

Small Group Research, 32(3), 313–341. doi:10.1177/104649640103200303 

Pacini, R., & Epstein, S. (1999). The relation of rational and experiential information 

processing styles to personality, basic belief, and the ratio-bias phenomenon. Journal of 

Personality and Social Psychology, 76(6), 972–987. doi:10.1037/0022-3514.76.6.972 

Paley, J. (2004). Clinical cognition and embodiment. International Journal of Nursing 

Studies, 41(1), 1–13. doi:10.1016/S0020-7489(03)00081-6 

https://doi.org/10.1111/medu.12290
http://dx.doi.org/10.1037/0022-3514.76.6.972


 CLINICAL DECISION MAKING   136 

Pallier, G., Wilkinson, R., Danthir, V., Kleitman, S., Knezevic, G., Stankov, L., & Roberts, R. 

D. (2002). The role of individual differences in the accuracy of confidence judgments. 

Journal of General Psychology, 129(3), 257–299. doi:10.1016/j.jrp.2003.09.010 

Parker-Tomlin, M., Boschen, M., Morrissey, S., & Glendon, A. I. (2017). Critical review – 

Cognitive continuum theory (CCT) in the interprofessional health arena. Journal of 

Interprofessional Care, 31(4), 446–454. doi:10.1080/13561820.2017.1301899 

Participants of the All Together Better Health 5 International Conference. (2010). The Sydney 

interprofessional declaration. Retrieved from: 

http://www.cihc.ca/files/The%20Sydney%20Interprofessional%20Declaration.pdf. 

Patel, V. L., Glaser, R. & Arocha, J. F. (2000). Cognitive expertise: Acquisition of medical 

competence. Clinical and Investigative Medicine, 23, 256–260.  

Paulhus, D. L. (1994). Balanced Inventory of Desirable Responding: Reference manual for 

BIDR Version 6. (Unpublished manuscript), Vancouver, Canada: University of British 

Columbia. 

Paulhus, D. L. (2002). Socially desirable responding: The evolution of a construct. In H. I. 

Braun, D. N. Jackson, & D. E. Wiley (Eds.), The role of constructs in psychological and 

educational measurement (pp. 49–69). Mahwah, NJ: Erlbaum. 

Philippot, P., & Douilliez, C. (2005). Social phobics do not misinterpret facial expression of 

emotion. Behaviour Research and Therapy, 43(5), 639–652. 

doi:10.1016/j.brat.2004.05.005 

Phillips, W. J., Fletcher, J. M., Marks, A. D. G., & Hine, D. W. (2016). Thinking styles and 

decision-making: A meta-analysis. Psychological Bulletin, 142(3), 260–290. 

doi:10.1037/bul0000027 

Pilcher, J. J., & Walters, A., S. (2010). How sleep deprivation affects psychological variables 

related to college students’ cognitive performance. Journal of American College Health, 

http://dx.doi.org/10.1016/j.jrp.2003.09.010
http://www.cihc.ca/files/The%20Sydney%20Interprofessional%20Declaration.pdf


 CLINICAL DECISION MAKING   137 

46(3), 121–126. doi:10.1080/07448489709595597 

Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012). Sources of method bias in 

social science research and recommendations on how to control it. The Annual Review 

Psychology, 63, 539–569. doi:10.1146/annurev-psych-120710-100452 

Pope, C., Ziebland, S., & Mays, N. (2000). Analysing qualitative data. British Medical 

Journal, 320(7227), 114–116. doi:10.1136/bmj.320.7227.114 

Queensland Health. (2017). Guide to informed decision-making in health care (2nd edn.). 

Retrieved from Clinical Excellence Division website: 

https://www.health.qld.gov.au/__data/assets/pdf_file/0019/143074/ic-guide.pdf 

Rammstedt, B., & John, O. P. (2007). Measuring personality in one minute or less: A 10 item 

short version of the Big Five Inventory in English and German. Journal of Research in 

Personality, 41(1), 203–212. doi:10.1016/j.jrp.2006.02.001 

Reeves, S. (2012). The rise and rise of interprofessional competence. Journal of 

Interprofessional Care, 26(4), 253–255. doi:10.3109/13561820.2012.695542 

Reeves, S., & Hean, S. (2013). Why we need theory to help us better understand the nature of 

interprofessional education, practice and care. Journal of Interprofessional Care, 27(1), 1–

3. doi:10.3109/13561820.2013.751293 

Reeves, S., Pelone, F., Harrison, R., Goldman, J., & Zwarenstein, M. (2017). 

Interprofessional collaboration to improve professional practice and healthcare outcomes. 

Cochrane Database of Systematic Reviews, 6: CD000072. 

doi:10.1002/14651858.CD000072.pub3 

Reio, T. G. Jr. (2010). The threat of common method variance bias to theory building. Human 

Resource Development Review, 9(4), 405–411. doi:10.1177/1534484310380331 

Salas, E., Rosen, M. A., & Diaz-Granados, D. (2010). Expertise-based intuition and decision-

making in organisations. Journal of Management, 36(4), 941–973. 

https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1136/bmj.320.7227.114
https://www.health.qld.gov.au/__data/assets/pdf_file/0019/143074/ic-guide.pdf
https://doi.org/10.1177%2F1534484310380331


 CLINICAL DECISION MAKING   138 

doi:10.1177/0149206309350084 

Savage, L. J. (1954). The foundations of statistics. New York, NY: Wiley. 

Schaefer, P. S., Williams, C. C., Goddie, A. S., & Campbell, W. K. (2004). Overconfidence 

and the Big Five. Journal of Research in Personality, 38(5), 473–480. 

doi:10.1016/j.jrp.2003.09.010 

Schmitt, M., Blue, A., Aschengrener, C. A., & Viggiano, T. R. (2011). Core competencies for 

interprofessional collaborative practice: Reforming healthcare by transforming health 

professionals’ education. Academic Medicine, 86(11), 1351–1351. 

doi:10.1097/ACM.0b013e3182308e39 

Schroder, C., Medves, J., Paterson, M., Byrnes, V., Chapman, C., O’Riordan, A., Pichora, D., 

& Kelly, C. (2011). Development and pilot testing of the collaborative practice assessment 

tool. Journal of Interprofessional Care, 25(3), 189–195. 

doi:10.3109/13561820.2010.532620 

Sexton, M. (2016). Interprofessional collaborative practice. The Journal of Continuing 

Education in Nursing, 47(4), 156–157. doi:10.3928/00220124-20160322-03 

Shaban, R. (2005). Theories of clinical judgment and decision-making: A review of the 

theoretical literature. Australasian Journal of Paramedicine, 3(1), 1–13. 

Sherif, C. W., Sherif, M. S., & Nebergall, R. E. (1965). Attitude and attitude change. 

Philadelphia: W. B. Saunders. 

Sievertsen, H. H., Gina, F., & Piovesan, M. (2016). Cognitive fatigue influences students’ 

performance on standardized tests. Proceedings of the National Academy of Sciences, 

113(1), 2621–2624. doi:10.1073/pnas.1516947113 

Slovic, P., Finucane, M., Peters, E., & MacGregor, D. G. (2002). The affect heuristic. In T. 

Gilovich, D. Griffin, & D. Kahneman (Eds.), The psychology of intuitive judgment (pp. 

397–420). Cambridge, UK: Cambridge University Press. 

http://dx.doi:10.1016/j.jrp.2003.09.010


 CLINICAL DECISION MAKING   139 

Spector, P. E. (2006). Method variance in organizational research: Truth or urban legend? 

Organizational Research Methods, 9(2), 221–232. doi:10.1177/1094428105284955 

Srivastava, S. B., & Banaji, M., R. (2011). Culture, cognition, and collaborative networks in 

organisations. American Sociological Review, 76(2), 207–233. 

doi:10.1177/0003122411399390 

Stahl, G. (2015). Conceptualizing the intersubjective group. International Journal of 

Computer-Supported Collaborative Learning, 10(3), 209–217. doi:10.1007/s11412-015-

9220-4 

Standing, M. (2005). Perceptions of clinical decision-making skills on a developmental 

journal from student to staff nurse. (PhD thesis). Canterbury, UK: University of Kent. 

Standing, M. (2007). Clinical decision-making skills on the developmental journey from 

student to Registered Nurse: A longitudinal inquiry. Journal of Advanced Nursing, 60(3), 

257–269. doi:10.1111/j.1365-2648.2007.04407.x 

Standing, M. (2008). Clinical judgment and decision-making in nursing – Nine modes of 

practice in a revised cognitive continuum. Journal of Advanced Nursing, 62(1), 124–134. 

doi:10.1111/j.1365-2648.2007.04583.x 

Standing, M. (2010). Clinical judgment and decision-making in nursing and interprofessional 

healthcare. New York, NY: Open University Press. 

Stanovich, K. E. (2003). Is probability matching smart? Associations between probabilistic 

choices and cognitive ability. Memory and Cognition, 31, 243–251.  

Stanovich, K. E., & West, R. F. (1998). Cognitive ability and variation in selection task 

performance. Thinking & Reasoning, 4(3), 193–230. doi:10.1080/135467898394139 

Stanovich, K. E., & West, R. F. (2000). Advancing the rationality debate. Behavioral and 

Brain Sciences, 23(5), 701–717.  

Steiner, I. D. (1972). Group processes and productivity. New York, NY: Academic Press.  

https://doi.org/10.1177%2F1094428105284955


 CLINICAL DECISION MAKING   140 

Stöber, J., Dette, D. E., & Musch, J. (2002). Comparing continuous and dichotomous scoring 

of the Balanced Inventory of Desirable Responding. Journal of Personality Assessment, 

78(2), 370–389, doi:10.1207/S15327752JPA7802_10 

Streiner, D. L. (2005). Finding our way: An introduction to path analysis. Canadian Journal 

of Psychiatry, 50(2), 115–122. doi:10.1177/070674370505000207 

Suter, E., Goldman, J., Martimianakis, T., Chatalalsingh, C., DeMatteo, D. J., & Reeves, S. 

(2013). The use of systems and organizational theories in the interprofessional field: 

Findings from a scoping review. Journal of Interprofessional Care, 27(1), 57–64. 

doi:10.3109/13561820.2012.739670 

Teodorkzuk, A., Khoo, T., Morrissey, S. A. & Rogers, G. (2016). Developing 

interprofessional education: putting theory into practice.  Clinical Teacher. 13(1), 7-12. 

https://doi-org.libraryproxy.griffith.edu.au/10.1111/tct.12508 

Thistlethwaite, J. E., Forman, D., Mathews, L. R., Rogers, G. D., Steketee, C., & Yassine, T. 

(2014). Competencies and frameworks in interprofessional education: A comparative 

analysis. Academic Medicine, 89(6), 869–875. doi:10.1097/ACM.0000000000000249 

Thistlethwaite, J., Jackson, A., & Moran, M. (2013). Interprofessional collaborative practice: 

A deconstruction. Journal of Interprofessional Care, 27(1), 50–56. 

doi:10.3109/13561820.2012.730075 

Thistlethwaite, J. E., Forman, D., Mathews, L. R., Rogers, G. D., Steketee, C., & Yassine, T. 

(2014). Competencies and frameworks in interprofessional education: A comparative 

analysis. Academic Medicine, 89, 869–875. doi:10.1097/ACM.0000000000000249. 

Thompson, C., & Yang, H. (2009). Nurses’ decisions, irreducible uncertainty and maximising 

nurses’ contribution to patient safety. Healthcare Quarterly, 12, 178–185. 

doi:10.12927/hcq.2009.20946 

Tiffen, J., Corbridge, S. J., & Slimmer, L. (2014). Enhancing clinical decision-making: 

https://doi.org/10.1177%2F070674370505000207


 CLINICAL DECISION MAKING   141 

Development of a continuous definition and conceptual framework. Journal of 

Professional Nursing, 30(5), 399–405. doi:10.1016/j.profnurs.2014.01.006 

Tollefsen, D. P. (2006). From extended mind to collective mind. Cognitive Systems Research, 

7(2), 140–150. doi:10.1016/j.cogsys.2006.01.001 

Van Lear, C. A. (1996). Communication process approaches and models: Patterns, cycles, and 

dynamic coordination. In J. H. Watt & C. A. Van Lear (eds.), Dynamic patterns in 

communication process (pp. 35–70). Thousand Oaks, CA: Sage. 

Vermeir, P., Vandijck, D., Degroote, S., Peleman, R., Verhaeghe, R., Mortier, E., Hallaert, S., 

Van Daele, S., Buylaert, W., & Vogelaers, D. (2015). Communication in healthcare: A 

narrative review of the literature and practical recommendations. The International 

Journal of Clinical Practice, 69(11), 1257–1267. doi:10.1111/ijcp.12686 

Vestergaard, E., & Nørgaard, B. (2018). Interprofessional collaboration: An exploration of 

possible prerequisites for successful implementation. Journal of Interprofessional Care, 

32(2), 185–195. doi:10.1080/13561820.2017.1363725 

World Health Organization. (2010). Framework for action on interprofessional education and 

collaborative practice. Geneva, Switzerland: World Health Organization. 

Wan, C. (2015). Understanding cultural identification through intersubjective cultural 

representation. Journal of Cross-Cultural Psychology, 46(10), 1267–1272. 

doi:10.1177/0022022115610213 

Wang, J., & Wang, X. (2012). Front matter, in structural equation modeling: Applications 

using Mplus. Chichester, UK: Wiley. doi:10.1002/9781118356258.fmatter 

Welsh, I., & Lyons, C. M. (2001). Evidence-based care and the case for intuition and tacit 

knowledge in clinical assessment and decision-making in mental health nursing practice: 

An empirical contribution to the debate. Journal of Psychiatric and Mental Health 

Nursing, 8(4), 299–305. doi:10.1046/j.1365-2850.2001.00386.x 



 CLINICAL DECISION MAKING   142 

West, R. F., & Stanovich, K. E. (2003). Is probability matching smart? Associations between 

probabilistic choices and cognitive ability. Memory and Cognition, 31(2), 243–251. 

doi:10.3758/BF03194383 

World Health Organization. (2010). Framework for action on interprofessional education & 

collaborative practice. Geneva, Switzerland: World Health Organization. 

Yu, C. H., Stacey, D., Sale, J., Hall, S., Kaplan, D. M., Ivers, N, Rezmovitz, J., Leung, F. H., 

Shah, B. R., & Straus, S. E. (2014). Designing and evaluating an interprofessional shared 

decision-making and goal setting decision aid for patients with diabetes in clinical care – 

Systematic decision aid development study protocol. Implementation Science, 9(16), 1–8. 

doi:10.1186/1748-5908-9-16. 

Zimbardo, P. G. (2004). A situationist perspective on the psychology of evil: Understanding 

how good people are transformed into perpetrators. In A. G. Miller (Ed.), The social 

psychology of good and evil (pp. 21–50). New York, NY: Guilford. 

Zsambok, C. E., & Klein, G. (2014). Naturalistic decision-making. New York, NY: 

Psychology Press.  

Zwarenstein, M., Goldman, J., & Reeves, S. (2009). Interprofessional collaboration: Effects 

of practice-based interventions on professional practice and healthcare outcomes 

(Review). The Cochrane Library: Wiley. 

 



 CLINICAL DECISION MAKING   143 

APPENDIX 

CORRESPONDENCE OF ETHICAL CLEARANCE 

 

 

GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

 

                                                              02-Jun-2015 

Dear Associate Professor Morrissey 

 

I write further to the additional information provided in relation to the conditional approval 

granted to your application for ethical clearance for your project "NR: Clinical Decision-

making for Collaborative Practice" (GU Ref No: PSY/44/15/HREC). 

 

This is to confirm receipt of the remaining required information, assurances or amendments 

to this protocol. 

 

Consequently, I reconfirm my earlier advice that you are authorised to  immediately 

commence this research on this basis. 

 

The standard conditions of approval attached to our previous correspondence about this 

protocol continue to apply. 

 

Regards 

 

Ms Kim Madison 

Policy Officer 

Office for Research 

Bray Centre, Nathan Campus 

Griffith University 

ph: +61 (0)7 373 58043 

fax: +61 (07) 373 57994 

email: k.madison@griffith.edu.au 

web:  

 

Cc:  
Researchers are reminded that the Griffith University Code for the Responsible Conduct of Research provides 

guidance to researchers in areas such as conflict of interest, authorship, storage of data, & the training of 

research students. 

You can find further information, resources and a link to the University's Code by visiting 

http://policies.griffith.edu.au/pdf/Code%20for%20the%20Responsible%20Conduct%20of%20Research.pdf 

PRIVILEGED, PRIVATE AND CONFIDENTIAL 

This email and any files transmitted with it are intended solely for the use of the addressee(s) and may contain 

information which is confidential or privileged. If you receive this email and you are not the addressee(s) [or 

responsible for delivery of the email to the addressee(s)], please disregard the contents of the email, delete the 

email and notify the author immediately 



 CLINICAL DECISION MAKING   144 

 


