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SUMMARY 

There is growing awareness that epistemic cognition is a very important conceptual framework ς not 

only but especially in medicine ς in order to understand how individuals deal with ill-defined problems. 

Assessing epistemic cognition quantitatively, however, has proven to be difficult and there is no 

standard instrument for this purpose to date. Against this background we developed a questionnaire to 

capture epistemic cognition as outlined in the Reflective Judgment Model. We chose this particular 

model because it not only explicitly targets how individuals deal with ill-defined problems but also 

because it is a developmental model delineating how epistemic cognition evolves depending on age, 

education, experience etc. 

Our initial questionnaire comprised 31 items to be rated on a five-point category rating scale. Based on 

data from a cohort of 313 first and 189 third year medical students we performed confirmatory and 

exploratory factor analyses. The latter yielded a three-factor solution including 24 of the 31 items that 

resembled the macrostructure of the Reflective Judgment Model. However, the internal consistency of 

the scales was rather low (.57 / .65 / .67) indicating that further effort is needed to improve the 

instrument before it can be used for educational and diagnostic purposes. 
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1. BACKGROUND 

In their everyday work health professionals face two kinds of challenges: well-defined and ill-defined 

problems (Elstein et al., 1978). While the former can be dealt with on a technical level using 

propositional knowledge about what the fact of the matter is, the latter are much more complex 

ōŜŎŀǳǎŜ άƛƭƭ-defined problems cannot be defined with a high degree of completeness and cannot be 

ǎƻƭǾŜŘ ǿƛǘƘ ŀ ƘƛƎƘ ŘŜƎǊŜŜ ƻŦ ŎŜǊǘŀƛƴǘȅέ όYƛƴƎ and Kitchener, 2004, Eraut 1985). Low back pain for 

instance, one of the most common medical problems, is a very challenging condition as the correlations 

between individual symptoms and medical findings is often low, making it difficult to find a specific 

diagnosis that leads to a respective therapy (Maher et al., 2017). Another example is elevated 

cholesterol levels in otherwise healthy individuals where there is ongoing controversy whether or not to 

treat these people (CTT Collaborators, 2012). Some experts argue in favor, some against therapy and 

both refer to scientific evidence which might leave the individual physician puzzled regarding the 

decision he or she has to reach with the patient. 

To deal with these kinds of problems and to help patients, professionals need to consider a multitude of 

information from different sources, of different degrees of reliability and weigh these different aspects 

against the costs and benefits of the potential solutions (Sullivan and Rosin, 2008). Furthermore, in 

medicine these considerations are usually embedded in a dialogue between physician and patient or 

even more participants, e.g., relatives and other health professionals, bringing different perspectives, 

preferences, and values to the process resulting in an even higher degree of complexity (Montgomery, 

2006). 

Thus, it is very important in medical education to understand how individuals approach ill-defined 

problems, and building on that, how the competence to deal with these problems can be fostered (Ilgen 

et al., 2018). However, existing paradigms in medical education do not fully address this issue. The 

discourse on clinical reasoning for instance, is mainly focused on finding the right diagnosis. It refers 

mainly to two cognitive strategies: hypothetic-deductive reasoning on the one hand and pattern 
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recognition on the other hand (Norman, 2005). Regarding medical practice two problems arise: First of 

all, in some areas of medicine it might be necessary to treat patients without a specific diagnosis (as in 

many cases of low back pain) (Malterud et al., 2017). Secondly, finding the right diagnosis might not be 

ǘƘŜ ōƛƎƎŜǎǘ ƳŜŘƛŎŀƭ ŎƘŀƭƭŜƴƎŜ ŀǎ άŎƘƻƻǎƛƴƎ ǿƛǎŜƭȅέ ǿƘŀǘ ǘƻ Řƻ όǿƘƛŎƘ might also embrace to do nothing 

ŀƴŘ άǿŀǘŎƘ ŀƴŘ ǿŀƛǘέύ Ŏŀƴ ōŜ ƳǳŎƘ ƳƻǊŜ ŎƻƳǇƭŜȄ (Cassel and Guest, 2012). While the diagnostic 

process in many instances is a matter of facts, medical decision making involves much more, i.e., 

weighing different options against a background of more or less certain scientific evidence, individual 

ŜȄǇŜǊƛŜƴŎŜΣ ǇŀǘƛŜƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŜǘŎ. (Hunnink et al., 2014). 

Another important paradigm that attracts increasing attention with regard to medical practice is 

reflection. While there seems to be agreement on the importance of reflection for medical education 

and practice there is a lot of uncertainty regarding conceptual issues, i.e., what reflection actually means 

(Mann et al., 2009). In a recent critical narrative review on reflection in medical education research, Ng 

et al. (2015) pleaded for a more thorough conceptual foundation of the concept of reflection and 

elaborated two major theoretical framings: reflection as epistemology of practice and reflection as 

critical social inquiry. 

For dealing with ill-defined problems, the epistemological framing of reflection is a very important 

specification as it allows to grasp the core of this challenge more specifically, i.e., evaluating different 

types and sources of information with regard to their credibility as well as their adequacy to use them 

for justifying certain claims. Thus, epistemology and epistemic cognition will be elaborated more fully in 

the next paragraphs.  

1.1. Epistemic Cognition 

Epistemology as a philosophical discipline is first and foremost concerned with the nature and 

justification of knowledge (Moser 2002). Building on that, an individualΩǎ beliefs about the nature of 

ƪƴƻǿƭŜŘƎŜ όά²Ƙŀǘ ƛǎ ƪƴƻǿƭŜŘƎŜΚέύ ŀƴŘ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƪƴƻǿƛƴƎ όάIƻǿ Řƻ ǿŜ ŎƻƳŜ ǘƻ ƪƴƻǿΚέύ are 

addressed in psychology and education as personal epistemology or epistemic cognition (Hofer, 2004). 
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Given the enormous growth and significance of information that individuals have to deal with in their 

daily as well as in their professional lives, there is a growing interest in better understanding the 

dimensions, dynamic and development of epistemic cognition. Several conceptual frameworks have 

been put forward in this regard (Sandoval et al., 2016). Although they differ regarding their breadth and 

scope they share a common core that can be describe as two dimensions with two respective sub-

dimensions as listed in Table I (Hofer and Pintrich 1997). 

 

 

TABLE I 

DIMENSIONS OF EPISTEMIC COGNITIONa 

Dimension Nature of knowledge 

ά²Ƙŀǘ ƛǎ ƪƴƻǿƭŜŘƎŜΚέ 

Nature / process of knowing 

άIƻǿ Řƻ ǿŜ ŎƻƳŜ ǘƻ ƪƴƻǿΚέ 

Sub-Dimension certainty of 
knowledge 

simplicity of 
knowledge 

source of 
knowledge 

justification for 
knowing 

Description fixed or fluid, 
tentative, 
evolving 

discrete facts vs. 
interrelated 
concepts 

outside (i.e. 
authorities) vs. 
inside (i.e. 
individual 
construction) 

ά²Ƙŀǘ ƳŀƪŜǎ ŀ 
sufficient 
knowledge 
ŎƭŀƛƳΚέΥ 
authority, belief, 
rules, etc. 

aHofer & Pintrich 1997 

 

 

 

Furthermore, there is also consensus that epistemic cognition develops over time depending on 

variables such as age, educational level and engagement with specific knowledge-related problems 

(Hofer, 2001). Again, different conceptual frameworks have been proposed to describe and capture this 

process that is thought to begin in childhood and continues into adulthood. Educational interventions 

during school, college or university are especially important to foster this development. Although the 
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details of the trajectory of epistemic cognition are still controversial, most frameworks assume that at 

least three typical stages of epistemic cognition can be described that differ with regard to the sources 

and justification of knowledge (Hofer and Bendixen 2012): 1) A dualistic or absolutist view at the 

beginning, where knowledge is perceived as either right or wrong. 2) A stage of multiplism, where all 

perspectives or knowledge claims are regarded as equally valid. 3) A stage of evaluativism, where 

knowledge is perceived as a rule-based individual construction that must be supported by evidence. 

1.2. Measuring Epistemic Cognition 

Despite the general conceptual agreement about the core dimensions and principal development of 

epistemic cognition, measuring the construct remains challenging. Several attempts have been made for 

instance, to reproduce the proposed dimensionality of the construct by means of self-report surveys 

with Likert-scaled items. However, none of the studies undertaken so far led to unequivocal results 

(Debacker et al., 2008). Generally, an inconsistency of factors emerged across different studies that 

seems to be caused by a number of reasons, e.g., flaws in the operationalization of the construct as well 

as undersized samples. With regard to the operationalization of the construct one challenge is that ς 

compared to other constructs ς epistemic cognition is rather abstraŎǘ ƻǊ άŜƎƻ ŘƛǎǘŀƴǘέΦ ¢Ƙŀǘ ƳŜŀƴǎΣ that 

individuals might never have thought consciously about epistemological issues until they are prompted 

to fill out a survey. This might lead to artifacts and a high degree of error in the data. Another important 

issue concerning this matter relates to the question of domain or content specificity of epistemic 

cognition. There seems to be consensus that some aspects of epistemic cognition are rather general 

especially at lower or earlier stages of the development or with regard to everyday knowledge (Buehl 

and Alexander, 2006). Other aspects are rather specific especially at higher or later levels of the 

development or with regard to more academic knowledge: To substantiate a knowledge claim in a 

discipline such as mathematics or physics is fundamentally different from the same task in a discipline 

such as philosophy or history. Thus, especially when it comes to research with adults it might be 

necessary to use domain-specific instruments which has hardly happened hitherto (Muis et al., 2006). 
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Results from qualitative studies on the other hand are more satisfying conceptually but lack the 

possibility for hypothesis testing with regard to individual differences, correlation to other variables such 

as motivation, learning strategies, etc. (Wood, 1997). However, exactly these questions are important 

since epistemic cognition is a very promising target construct to address in medical education as it might 

be a central prerequisite for the competence to deal successfully with ill-defined problems (Eastwood et 

al., 2017). Thus, to study epistemic cognition in medicine with regard to ill-defined problems it is 

necessary to develop an instrument that allows to grasp the specific characteristics of these problems as 

well as typical approaches and strategies to substantiate and justify knowledge claims. 

1.3. Dealing with Ill-Defined Problems: Reflective Judgment 

Among the well-established conceptual models that have been proposed to capture epistemic cognition, 

one explicitly targets how individuals deal with ill-defined problems: the Reflective Judgment Model 

(RJM) (King and Kitchener, 1981). Thus, it seems especially suited for the purpose of this study. Generally 

speaking, reflective judgment refers to making decisions under uncertainty. The judgment is reflective 

because finding a solution for the problem at hand is impossible by using formal logic alone. Thus, 

instead of applying pre-defined rules or algorithms to a finite set of known data, reflective judgment 

requires first to identify which facts, formulas, and theories are relevant to the problem, then to 

evaluate beliefs, assumptions, and hypotheses referring to the problem and finally, generating, 

evaluating and justifying potential solutions against the existing data and other plausible interpretations. 

This process is basically unlimited and repetitive as new evidence or new hypotheses might make it 

necessary to revise what has been accomplished so far. However, from a practical point of view, a 

problem requires a decision on how to deal with it at a certain point in time and thus, reflective 

judgment can be defined as bringing a (provisional) closure to an ill-defined problem (King and Kitchener 

1994, p. 6).  

The underlying theory of this model can be traced back to the work of John Dewey (1859 ς 1952), who 

ŘŜŦƛƴŜŘ ǊŜŦƭŜŎǘƛƻƴ ŀǎ άŀŎǘƛǾŜΣ ǇŜǊǎƛǎǘŜƴǘ ŀƴŘ ŎŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŀƴȅ ōŜƭƛŜŦ ƻǊ ǎǳǇǇƻǎŜŘ ŦƻǊƳ ƻŦ 

knowledge in light of the grounds ǘƘŀǘ ǎǳǇǇƻǊǘ ƛǘΣ ŀƴŘ ǘƘŜ ŦǳǊǘƘŜǊ ŎƻƴŎƭǳǎƛƻƴǎ ǘƻ ǿƘƛŎƘ ƛǘ ǘŜƴŘǎΦέ ό5ŜǿŜȅ 
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1910, p. 6). Reflection in this sense ǿƛƭƭ ōŜ ƛƴƛǘƛŀǘŜŘ ǿƘŜƴ ŀƴ άƛƴŘƛǾƛŘǳŀƭ ǊŜŎƻƎƴƛȊŜǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ 

controversy or doubt about a problem that cannot be answered by formal logic alone, and involves 

ŎŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ƻƴŜΩǎ ōŜƭƛŜŦǎ ƛƴ ƭƛƎƘǘ ƻŦ ǎǳǇǇƻǊǘƛƴƎ ŜǾƛŘŜƴŎŜέ όYƛƴƎ and Kitchener, 2004). Thus, 

reflective thinking occurs only when an individual recognizes that a real problem exists, i.e., when the 

solution to the problem is not already known. Thus, uncertainty regarding the definition of the problem 

as well as regarding the accuracy and adequacy of its solution is a constituent element of real, i.e., ill-

defined problems. Consequently, a person who does not recognize that a situation is truly problematic 

(i.e., uncertain or ill-defined) cannot make reflective judgments. 

¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀǎǎǳƳǇǘƛƻƴ ƻŦ ǘƘŜ wWa ƛǎ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭǎΩ ŀǎǎǳƳǇǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ 

knowledge and how they justify beliefs when they are faced with ill-defined problems are logically 

interrelated. Thus, how an individual explains uncertainty is connected to his or her epistemic cognitions, 

i.e., the opinion about the sources and certainty of knowledge. Another important assumption of the 

RJM is that the degree of sophistication characterizing both epistemic cognitions and approaches to 

justification develops with age and reflected experience in dealing with ill-defined problems. As a 

developmental model the RJM describes three levels that are further differentiated into seven stages 

ǘƘŀǘ ŎƘŀǊŀŎǘŜǊƛȊŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ capacity to make reflective judgments (Figure 1). 
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Figure 1 

The reflective judgment modela 

Reflexive Thinking

Quasireflexive Thinking

PrereflexiveThinking

1

2

3

4

5

6

7 Eachstagecharacterized
byΧ

1) specificepistemological
beliefse.g. on the
sources, the production
andacquisitionof
knowledge

2) typicaljustification
strategies

levels stages

 

aKing & Kitchener 2004 

 

Each of these stages is characterized by: (1) a specific view of knowledge, i.e., assumptions about the 

certainty and potential sources of knowledge and (2) a specific concept of justification, i.e., how people 

substantiate their claims and whether and how they take alternative views into account (King and 

Kitchener, 1994). An individual on the prereflective level would typically claim something to be a true 

ŦŀŎǘ ōȅ ǊŜŦŜǊǊƛƴƎ ǘƻ Ƙƛǎ ƻǊ ƘŜǊ ƻǿƴ ǇŜǊŎŜǇǘƛƻƴ όƭŜǾŜƭ мΥ άLΩǾŜ ǎŜŜƴ ƛǘΣ ǘƘǳǎΣ ƛǘ Ƴǳǎǘ ōŜ ǘǊǳŜέύ ƻǊ by pointing 

ǘƻ ŀǳǘƘƻǊƛǘƛŜǎ όƭŜǾŜƭ нΥ έLǘ ǿŀǎ ƻƴ ǘƘŜ ƴŜǿǎΣ ǘƘǳǎΣ ƛǘ Ƴǳǎǘ ōŜ ǘǊǳŜέύΦ If this does not lead to a definite 

answer ƻƴŜ Ƴǳǎǘ ǎǇŜŎǳƭŀǘŜ ǳƴǘƛƭ ǘƘŜ ŀƴǎǿŜǊ Ŏŀƴ ōŜ ǇǊƻǾƛŘŜŘ όƭŜǾŜƭ оΥ άLŦ ǎƻƳŜƻƴŜ Ŏŀƴ ǇǊƻǾŜ ƛǘΣ ƛǘ ƛǎ 

ƪƴƻǿƭŜŘƎŜΦ 9ǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƛǎ Ƨǳǎǘ ƎǳŜǎǎǿƻǊƪέύΦ At this level, individuals do not recognize that knowledge 

might be uncertain or that there might be no right or wrong solution for a problem. In contrast, 

individuals exhibiting quasireflective thinking acknowledge that knowledge might be uncertain. 

However, they believe that this is due to the fact that the respective evidence is not or no longer 

ŀǾŀƛƭŀōƭŜ όƭŜǾŜƭ пΥ ά²ƘƻƳ ǎƘŀƭƭ ǿŜ ŀǎƪΚ ²Ŝ ǿƛƭƭ ƴŜǾŜǊ ƪƴƻǿέύΦ ¢ƘŜȅ Řƻ ŀƭǎƻ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ǘƘŜǊŜ 

might be more than one perspective on a problem but they claim that this is caused by an idiosyncratic 

ǎŜƭŜŎǘƛƻƴ ƻŦ ŀǊƎǳƳŜƴǘǎ ƻǊ ōŜŎŀǳǎŜ ƪƴƻǿƭŜŘƎŜ ƛǎ ŀƭǿŀȅǎ ōƻǳƴŘ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ŎƻƴǘŜȄǘ όƭŜǾŜƭ рΥ άtŜƻǇƭŜ 

have different opinions and thus, they ŘŜŀƭ ŘƛŦŦŜǊŜƴǘƭȅ ǿƛǘƘ ǇǊƻōƭŜƳǎέύΦ CƛƴŀƭƭȅΣ ƛƴŘƛǾƛŘǳŀƭs on the level 

of reflective thinking would typically substantiate a claim by arguing that knowledge is an individual 
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construction following certain rules using evidence that might be flawed by uncertainty όƭŜǾŜƭ сΥ άLǘ ƛǎ 

very difficult to know something for sure. Some sources are more credible than others and eventually 

ȅƻǳ Ŏŀƴ ōŜ ǎǳǊŜ ŜƴƻǳƎƘ ǘƻ ōǳƛƭŘ ȅƻǳǊ ǇŜǊǎƻƴŀƭ ƻǇƛƴƛƻƴέύΦ ¢Ƙǳǎ, weighing the different options one might 

still come to a conclusion that has the best explanatory power albeit temporarily (level 7Υ ά¸ƻǳ Ŏŀƴ 

evaluate an argument with regard to the ƪƛƴŘ ƻŦ ŜǾƛŘŜƴŎŜ ǳǎŜŘ ŀƴŘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǊŀǘƛƻƴŀƭŜέ). 

1.4. Measuring Reflective Judgment 

Most commonly reflective judgment has been measured qualitatively by means of the semi-structured 

Reflective Judgment Interview (RJI) (King and Kitchener, 1994). During the RJI participants are 

confronted with a number of short vignettes of ill-defined problems and are prompted to answer open-

ended questions, e.g., how they would explain that experts hold opposing views on a certain issue. The 

answers are scored by trained raters using the Reflective Judgment Scoring Rules. 

In modified form the RJI has also been used in medical education research. Roex et al. (2009) used ill-

defined problems from the RJI as well as newly developed ill-defined medical problems to elicit the 

epistemic cognitions of trainers and trainees in a GP program in Belgium. However, participants were 

not interviewed individually but within two focus groups. Statements referring to epistemic cognitions 

were then scored according to the scoring rules from the RJI. Results show that participants were mainly 

arguing on the pre- and quasi-reflective level. Furthermore, the exposed level of epistemic cognition 

differed considerably between different problems suggesting a large degree of content specificity. In a 

study at one US dental school, Boyd (2008) interviewed undergraduate students three times 

consecutively over the course of their third year. Instead of using predetermined ill-defined problems as 

the stimulus material, students were prompted to report and elaborate on critical incidents they had 

experienced. Again, statements referring to epistemic cognition were coded using the scoring rules of 

the RJI. Results show that most of the students developed a higher level of reflective judgment over the 

course of their third year (4.89 to 5.59) which translates to progress from the quasi-reflective (stage 5) to 

the reflective level (stage 6). 
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Since the RJI is an instrument using qualitative data, it is not suitable for use with larger groups of 

individuals. Thus, an objectively scored measure of reflective thinking has also been developed, the 

Reasoning About Current Issues Test (RCI) (Wood, Kitchener & Jensen 2002). In this test participants are 

also presented with ill-defined problems. However, instead of using open ended questions, the RCI 

prompts participants to rate and rank order statements that they think mirror their own views on the 

issue at hand most closely. Each of the statements, which were derived from ǇŀǊǘƛŎƛǇŀƴǘǎΩ responses in 

prior studies using the Reflective Judgment Interview, reflects one of the stages of the RJM. However, 

the RCI has hitherto not been used in medical education and publications of studies using this 

instrument are rare overall. This might at least partly be due to the fact that the instrument itself was 

never published. 

Thus, while the RJI due to its focus on dealing with ill-defined problems seems to be a very promising 

conceptual model for studying epistemic cognition in medicine and medical education, no instrument 

exists as yet to pursue quantitative research questions. Against this background the goal of this study is 

to develop the Reasoning about Medical Issues Test (RMI), which is supposed to be suitable for 

measuring reflective judgment in medical contexts with larger groups. 
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2. METHODS 

2.1. Development of the Test 

As outlined above, ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǊŜŦƭŜŎǘƛǾŜ ƧǳŘƎƳŜƴǘ according to the Reflective 

Judgment ModeI (RJM) has mainly been determined by scoring the statements made during the 

Reflective Judgment Interview (RJI) and assigning them to the levels of the RJM. Typically, the 

statements then reveal the predominant ƭŜǾŜƭ ƻŦ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭΩǎ ǊŜŦƭŜŎǘƛǾŜ ƧǳŘƎƳŜƴǘΦ Building on that, 

the central idea of the Reasoning about Medical Issues Test (RMI) is to present individuals a number of 

typical statements that represent each level of the RJM and prompt them to rate these in terms of their 

agreement. The level of agreement on statements that express the predominant level of the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜŦƭŜŎǘƛǾŜ ƧǳŘƎƳŜƴǘ is expected to be higher than the agreement on other statements. 

Thereby, it should be possible to determine the individual level of reflective judgment by calculating 

respective scores. Furthermore, if the statements can be assigned to one level of the model with 

sufficient reliability, it should also be possible to check whether the RJM can be reproduced empirically. 

As mentioned in the introduction, evidence prevails that epistemic cognition is rather context specific, 

especially with regard to academic domains. Thus, the stimulus material used for the RMI is to be related 

to typical ill-defined problems in medicine. Furthermore, the test items should capture typical epistemic 

challenges in dealing with ill-defined problems in medicine rather than general statements that run the 

risk of being too abstract or άŜƎƻ-ŘƛǎǘŀƴǘέΦ 

To develop the test-items we choose three very common ill-defined problems that are intensively and 

repeatedly discussed in the medical literature: 1) Whether or not to treat otherwise healthy individuals 

that have an elevated cholesterol level with statins (Redberg and Katz, 2012; Blaha et al., 2012); 2) 

²ƘŜǘƘŜǊ ƻǊ ƴƻǘ άƛŘƛƻǇŀǘƘƛŎ ƭƻǿ ōŀŎƪ Ǉŀƛƴέ ƛǎ ŀƴ ŀŎŎŜǇǘŀōƭŜ ŘƛŀƎƴƻǎƛǎ ŀŦǘŜǊ ǎǇŜŎƛŦƛŎ ƻǊƎŀƴƛŎ ŎŀǳǎŜǎ ƘŀǾŜ 

been ruled out (Abraham and Killackey-Jones, 2002; Deyo, 2002); 3) Whether or not to recommend 

regular breast cancer screening for women between the age of 30 and 60 (Broeders et al., 2012). We 

developed short vignettes (between 150 and 300 words in length) to illustrate these problems and to 

specify the problem or the respective controversy. Medical students in their first year were then invited 
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to comment on these vignettes (anonymously, as a voluntary course assignment). They responded to 

two questions that were derived from the RJI: the first one asked for their personal opinion regarding 

the controversial issue (e.g. whether or not to treat the patient) and the second one prompted them to 

explain how they think it is possible that experts in the same field disagree about the respective issue. 20 

students commented on the vignettes. 

Using the comments of the students as well as the examples provided in the literature on the RJM we 

phrased 35 prototypical statements that would represent the different levels of the reflective judgment 

model (see Table II).  

 

TABLE II 

REFLECTIVE JUDGMENT MODEL, EXAMPLES OF ITEMS FROM THE TEST DEVELOPMENT 

Level Stage Example of Statement 

Prereflective 

thinking 

1 
άL ƻƴŎŜ ƘŀŘ ǘƻ ǘŀƪŜ ǎǘŀǘƛƴǎ ƳȅǎŜƭŦ ŀƴŘ ƘŀŘ ŀ ƘƻǊǊƛōƭŜ ŜȄǇŜǊƛŜƴŎŜΦ {ƛƴŎŜ 
then I am very restrictiǾŜ ƛƴ ǇǊŜǎŎǊƛōƛƴƎ ǘƘŜǎŜ ŘǊǳƎǎΦέ 

2 άLŦ ŀƭƭ ŜȄǇŜǊǘǎ ǿŜǊŜ ƘƻƴŜǎǘ ǎǳŎƘ ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǿƻǳƭŘƴΩǘ ŜȄƛǎǘΦέ 

3 
ά5ƛŦŦŜǊŜƴǘ ƻǇƛƴƛƻƴǎ ŜȄƛǎǘ ōŜŎŀǳǎŜ ǿŜ Řƻ ƴƻǘ ƪƴƻǿ ŜƴƻǳƎƘ ȅŜǘΦ ¢ƘǳǎΣ ǘƘŜ 
ǿƘƻƭŜ ǘƘƛƴƎ ƛǎ Ƨǳǎǘ ŀ ƳŀǘǘŜǊ ƻŦ ōŜƭƛŜŦΦέ 

Quasireflective 

thinking 

4 
ά!ǎ ƭƻƴƎ ŀǎ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŜǾŜǊȅōƻŘȅ Ŏŀƴ ōŜƴŘ ǘƘŜ 
ŜǾƛŘŜƴŎŜ ǘƻ ƳŀƪŜ ƛǘ Ŧƛǘ ŦƻǊ Ƙƛǎ ƻǊ ƘŜǊ ƻǿƴ ǇǳǊǇƻǎŜΦέ 

5 
ά5ƛŦŦŜǊŜƴǘ Ǉƻǎƛǘƛƻƴǎ ŀǊƛǎŜ ǎƛƴŎŜ ƪƴƻǿƭŜŘƎŜ ŀƭǿŀȅǎ Ƙŀǎ ǘƻ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ 
ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜƻǊƛŜǎ ŀƴŘ ŘŀǘŀΦέ 

Reflective 

thinking 

6 
άLǘ ƛǎ ǾŜǊȅ difficult to know something for sure. Eventually you can be 
ŎŜǊǘŀƛƴ ŜƴƻǳƎƘ ǘƻ ŦƻǊƳ ŀ ǇŜǊǎƻƴŀƭ ƻǇƛƴƛƻƴ ƻƴ ŀ ǎǇŜŎƛŦƛŎ ƛǎǎǳŜΦέ 

7 
ά{ƛƴŎŜ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊǎ ƛƴ ƳŜŘƛŎƛƴŜ ŀǊŜ ǊŀǊŜ ƻƴŜ Ƴǳǎǘ ŜǾŀƭǳŀǘŜ ŀ 
certain viewpoint e.g. with regard to how plausible the argumentation 
ƛǎ ōŀǎŜŘ ƻƴ ŎǳǊǊŜƴǘ ŜǾƛŘŜƴŎŜΦέ 

 

 

To check the content validity of the statements we invited four experts with a background in medical 

education and pedagogical psychology who were briefed about the theory underlying the RJM, to assign 

every item to the stage they felt it would refer to. We only kept those items that at least three of the 
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four experts (75%) had assigned to the same level of the RJM. We used the remaining 31 items for the 

initial version of the test. Table III shows the resulting number of items for each of the levels and stages 

of the RJM. 

 

 

TABLE III 

DISTRIBUTION OF ITEMS ACCORDING TO THE EXPERT RATINGS 

Level Stage Number of items (ң=31) 

Prereflective 

thinking 

1 4 

2 3 

3 4 

Quasireflective 

thinking 

4 4 

5 8 

Reflective 

thinking 

6 5 

7 3 

 

 

 

The test consists of an introduction (one page) to explain the background, i.e. discussing ill-defined 

problems in medicine (see appendix)Φ ¢ƻ ŀǾƻƛŘ ǇǊƻƳǇǘƛƴƎ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƘŜ ǘŜǊƳ άƛƭƭ-defined 

ǇǊƻōƭŜƳǎέ ƛǎ ƴƻǘ ǳǎŜŘΣ ƛƴǎǘŜŀŘΣ ǘǿƻ ŜȄŀmples for ill-defined problems ς statin therapy and breast cancer 

screening ς are used to illustrate that controversial issues in medicine exist where even experts disagree 

in their opinion. Then, the explanation of the test instruction follows: Participants are prompted to 

evaluate the 31 statements with regard to how appropriate they think the statements are for either 

justifying one's own point of view or explaining the diversity of opinions regarding problems like the two 

examples. On the next page the items are then to be rated on a five-point category rating scale with the 

ŜȄǘǊŜƳŜǎ ƴŀƳŜŘΥ άǾŜǊȅ ƛƴŀǇǇǊƻǇǊƛŀǘŜέ ŀƴŘ άŦǳƭƭȅ ŀǇǇǊƻǇǊƛŀǘŜέΦ Lƴ ǘƘŜ Ŧƛƴŀƭ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘ 
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participants are prompted to choose up to three items that are most similar to their thinking and to rank 

them according to their importance. We added this element which has also been used in the RCI as a 

supplementary indicator for the preferred level of reflective judgment. 

Finally, the first page of the test contains information on the background of the study, questions for 

basic sociodemographic data, as well as a coding form that allows for anonymized longitudinal within 

subject analyses. 

2.2. Test Scoring 

The RJM is a developmental model suggesting that the epistemic cognitions that become apparent when 

an individual scrutinizes an ill-defined problem are predominantly situated on one level. However, since 

ǘƘŜ wWa ƛǎ ŀ άŎƻƳǇƭŜȄ ǎǘŀƎŜ ǘƘŜƻǊȅέ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƳƛƎƘǘ ŀƭǎƻ ŜȄǇǊŜǎǎ ōŜƭƛŜŦǎ ƻǊ ŎƻƎƴƛǘƛƻƴǎ ǘƘŀǘ ǊŜƭŀǘŜ ǘƻ 

other stages as well (Wood 1997). Thus, we developed a scoring procedure that ς provided the 

conceptual model would be reproduced empirically ς accounts for these premises. This happens by 

rescaling the item values and allocating them specific weights that represent the level of reflective 

judgment they are assigned to conceptually. 

Participant use a 5-point category rating scale on each item to indicate their opinion on this statement. 

Values between 1 and 5 are assigned depending on the answer provided. In a first step subscores for 

each of the assumed seven scales (Sc) are calculated by averaging the item values within each scale. 

Sc1 = (item 1Sc1 + Item 2Sc1 + item 3Sc1 + item 4Sc1 + item5Sc1) / 5 etc. 

In a second step an overall score for the RMI is calculated as follows. Because the RJM is a hierarchical 

model, higher levels represent a more sophisticated and differentiated argument quality and use. Thus, 

more advanced and experienced students are expected to exhibit higher levels of reflective judgment 

that should also lead to higher scores in the RMI. To guarantee that, the following transformations are 

made in order to calculate the overall score of the test: item values are rescaled and weighted to 

represent the relative importance of their respective judgment level. 
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1) In a first step the relative importance of each scale is calculated by the following procedure: 

- Item values for each scale are summed up (S1 = item 1Sc1 + Item 2Sc1 + item 3Sc1 + item 4Sc1 + item 

5Sc1 etc.) 

- After subtracting the scale minimum (Number of items x 1) sums are divided by the maximal 

scale value (Number of items x 5) minus the scale minimum: 

S1res = (S1 ς 5 / 25 ς 5) etc. 

- The rescaled sums (Sres) of the scales are divided by the total of the rescaled sums: 

S1rel = S1res / Srestotal etc. 

The resulting value (Srel) represents the relative importance associated with each scale. 

 

2) To ensure that the individual test score points to the preferred level of judgment of that person it is 

necessary to assign specific weights to each scale that represent the level they belong to in the RJM. 

Thus, the relative weight (Srel) of each scale is multiplied with the rank of each level (represented by 

that particular scale) in the RJM where level 1 is assigned the value 1 and level 7 is assigned the 

value 7. The total of the resulting products represents the preferred judgment level (Jpref) of the 

individual: 

Jpref = (S1rel * 1) + (S2rel * 2) + (S3rel * 3) + (S4rel * 4) + (S5rel * 5) + (S6rel * 6) + (S7rel * 7) 

According to that scoring procedure an individual with a test score of Jpref = 4.3 for instance, argues 

predominantly on the quasireflective level (stage 4). 

2.3. Setting and Participants 

Medical Students in the first and third academic year at Freiburg University Faculty of Medicine (FUFM) 

were asked to participate in the study which was conducted during the winter semester of 2016/17. 

FUFM enrolls approximately 330 students once every year who then pass through a six-year curriculum 

(two pre-clinical and four clinical years). Students in the first year were asked to participate after they 

had attended a scheduled lecture. The vast majority of students in this cohort does attend this lecture. 

Students in the third year were invited after they had participated in an end-of-term assessment. Since 
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the assessment takes place in three different rooms, the student cohort is split randomly into three 

groups of equal size (N Ғ 110 respectively). For organizational reasons two of the three groups were 

invited to participate in the study. It was explained to the students that participation in the study is 

completely voluntary and that they could opt out anytime if they would wish to do so. The test was 

provided as a paper-and-pencil version. After finishing the test, participants put their copies in two boxes 

so that their anonymity was guaranteed. 

2.4. Statistics 

Because we used the Reflective Judgment Model as the conceptual framework for the development of 

the test we planned to conduct a confirmatory factor analysis in order to test whether the data fit the 

hypothesized seven stages or the three levels of the RJM respectively. However, because this was the 

first attempt to develop items that reflect the RJM we also considered an exploratory factor analysis in 

case these models would not be confirmed. 

SPSS 24 and SPSS Amos 24 were used for the statistical analyses. We tested three different models with 

confirmatory factor analyses (table 4): 1) the original model, i.e. seven stages nested in three levels; 2) a 

three level model and 3) a seven stages model. The exploratory factor analysis was performed as a 

principal axis factoring followed by Varimax rotation. Missing data were excluded list-wise. We 

considered a factor as interpretable if it is defined by at least three items having loadings of .30 or 

greater and sharing at least half of their communality with this factor (Fürntratt, 1969). Items meeting 

these criteria were then assembled into subscales. Internal consistency of the scales was estimated via 

CronbachΩǎ h Φ 
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3. RESULTS 

313 first and 189 third year students participated in the study. The average age is 21.1 (SD 3.9) and 22.9 

(SD 9.5). In the first year 203 students are female (65%) in the third year 126 (67%). This proportion 

resembles that of the two student cohorts invited for the study. 

3.1. Factor Analyses 

Table IV shows the indicators of the confirmatory factor analysis. The values do not indicate a good 

model fit: the factor loadings are mostly ¢.30 (range .023 ς 0.40). Only four iǘŜƳǎ ƘŀŘ ƭƻŀŘƛƴƎǎ җ ΦолΦ  

 

TABLE IV 

INDICATORS OF THE CONFIRMATORY FACTOR ANALYSIS 

 c2 df p c2/df GFI AGFI NFI TLI CFI RMSEA 

cut-off Scores   >.05 <2 җΦфл җΦфл җΦфл җΦфл җ.90 ¢.06* 

Original  

Model (Seven 
Stages nested in 
three levels) 

1531.055 413 .000 3.7 .84 .81 .50 .51 .57 .07 

Three-level model 1671.505 431 .000 3.9 .79 .759 .38 .41 .45 .08 

Seven-stages 
model 

1392.877 413 .000 3.4 .84 .802 .49 .51 .56 .07 

(A)GFI = (Adjusted) Goodness of Fit 

NFI = Normed Fit Index 

TLI = Tucker Lewis Index 

CFI = Comparative Fit Index 

RMSEA = Root Mean Square Error of Approximation 

*if N > 250 

 

 

The exploratory factor analyses yielded three factors explaining 21% of the variance. Due to factor 

loadings < .30 six of the 31 items were excluded. One other item was excluded because of double 

loadings (No. 16). Table V presents the rotated loadings of the items. Reliability and scale indices are 

shown in Table VI. 
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TABLE V 

RESULTS OF THE EXPLORATORY FACTOR ANALYSIS, FACTOR LOADINGS OF THE ITEMS 

No. EC* Item F1 F2 F3 h2 
a2/h2 

F1 

a2/h2 

F2 

a2/h2 

F3 

7 QL 
Faced with multifaceted findings from scientific studies you have 
to arrive at your own conclusions and since people are different 
their interpretations are different too. 

.36 .04 .27 .20 .64 .01 .36 

9 RL 

Even experts hold different opinions as they evaluate the 
available evidence differently. However, some conclusions are 
more appropriate than others and reflect a more comprehensive 
synthesis of the available information. 

.44 .04 .27 .20 .96 .01 .02 

15 QL 
Presumably, we will never agree on such issues as the scientific 
evidence is constantly evolving and changing. 

.31 .20 .20 .17 .56 .23 .23 

17 RL 
Since definite answers in medicine are rare one must evaluate a 
certain viewpoint e.g. with regard to how plausible the 
argumentation is based on current evidence. 

.45 .17 .30 .24 .86 .14 .01 

19 PL 
Uncertainty with regard to medical decisions is primarily a matter 
of insufficient experience and knowledge. 

-.31 .26 .14 .18 .53 .37 .11 

20 RL 
It is very difficult to know something for sure. Eventually you can 
be certain enough to form a personal opinion on a specific issue. 

.31 -.02 .25 .16 .59 .00 .39 

22 QL 
No matter how competent, experienced or knowledgeable you 
are: uncertainty regarding medical evidence will never completely 
dissolve. 

.55 -.02 -.10 .31 .96 .00 .03 

24 QL 
The different viewpoints are caused by different perspectives: A 
biochemist takes a different perspective than a sociologist. 

.37 .26 .23 .26 .53 .26 .19 

25 RL Knowledge in general is fluctuating and prone to uncertainty. .57 .05 .01 .33 .98 .01 .00 

29 RL 
LǘΩǎ ƛƴ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ƳŜŘƛŎŀƭ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ŀ 
definite answer. 

.45 .05 .18 .24 .84 .01 .14 

30 RL 
While there is no such thing as a definite truth in medicine you 
can still assess the quality of a specific proposition or claim e.g. in 
terms of plausibility, transparency and credibility. 

.47 -.16 -.15 .27 .82 .10 .09 

4 QL 
L ŘƻƴΩǘ ǘǊǳǎǘ ǊŜǎǳƭǘǎ ŦǊƻƳ ŘǊǳƎ ǎǘǳŘƛŜǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ǎǇƻƴǎƻǊŜŘ 
by the pharmaceutical industry and thus, the outcomes are biased 
in favor of the respective manufacturer. 

.07 .62 -.06 .39 .01 .98 .01 

5 QL 
The major reason for the different opinions is that some experts 
present the evidence from studies in a biased way in favor of 
specific interests. 

.04 .57 -.05 .33 .01 .97 .01 

6 RL 
I trust the official medical guidelines because they are a result of a 
rigorous and systematic review process from experienced experts.   

.07 -.34 .02 .12 .04 .95 .00 

13 PL LŦ ŀƭƭ ŜȄǇŜǊǘǎ ǿŜǊŜ ƘƻƴŜǎǘ ǎǳŎƘ ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǿƻǳƭŘƴΩǘ ŜȄƛǎǘΦ -.20 .48 .17 .30 .13 .78 .10 

21 QL 
Since there is so much evidence on medical issues it is quite 
arbitrary what one uses to justify a certain position. 

-.11 .35 .33 .24 .05 .51 .44 

31 QL 
¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ Ƴŀƴȅ ŜȄǇŜǊǘǎ ŀǊŜ ƴƻǘ ŎǊŜŘƛōƭŜ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ 
act independently from third party or commercial interests. 

.20 .58 -.11 .32 .13 1.05 .04 



18 

 

28 QL 
!ǎ ƭƻƴƎ ŀǎ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŜǾŜǊȅōƻŘȅ Ŏŀƴ ōŜƴŘ 
the evidence to make it fit for his or her own purpose. 

-.02 .36 .33 .24 .00 .55 .46 

8 PL 
Before I become too confused by controversial findings from 
studies I prefer to rely on my personal experience with patients. 

.04 .14 .43 .21 .01 .10 .90 

10 PL 
Different opinions exist because we do not know enough yet. 
Thus, the whole thing is just a matter of belief. 

-.05 .28 .39 .24 .01 .34 .64 

11 PL 
On a recent conference Professor X who is a renowned expert in 
the field advocated statin therapy very much. I will follow this 
advice. 

-.15 -.16 .37 .19 .12 .13 .74 

18 PL 
I have personally seen patients dying whose life could have been 
saved by a timely therapy. Thus, I am in favor of screening tests. 

.08 .03 .44 .20 .03 .00 .95 

26 PL 
I once had to take statins myself and had a horrible experience. 
Since then I am very restrictive in prescribing these drugs. 

.14 .08 .40 .19 .11 .04 .86 

27 PL 
When there seems to be more than one answer I usually adhere 
to what I learned during my residency in XY which so far has 
never failed me. 

-.01 -.03 .44 .19 .00 .00 1.02 

Excluded items: 

1 PL 
I have treated many patients with statins and never witnessed 
any severe side-effects. 

.11 -.06 .24 .08 .16 .04 .73 

2 QL 
Certainly, other individuals might come to alternative conclusions 
ƛŦ ǘƘŜȅ ǇƛŎƪ ǘƘŜ άǊƛƎƘǘέ ŀǊƎǳƳŜƴǘǎ ŦƻǊ ǘƘŜƳΦ 

-.02 .20 .28 .12 .00 .34 .67 

3 PL 
Such controversies arise because we do not know enough yet. 
Future evidence will prove who is right. 

.01 .08 .08 .01 .01 .67 .59 

12 QL 
It all depends on the perspective you take because this 
determines how e.g. the results from different studies are 
interpreted and used to build an argument. 

.29 .23 .25 .20 .41 .26 .32 

14 QL 
Different positions arise since knowledge always has to be 
constructed on the basis of theories and data. 

.16 .03 .08 .03 .89 .02 .20 

16 QL 
Medical science is not just based on facts. Personal views and 
opinions do also matter resulting in different points of view. 

.31 .17 .30 .21 .45 .13 .41 

23 PL 
I rely on medical textbooks very much because they are written 
by experts in the field. 

.00 -.15 .25 .09 .00 .24 .72 

N=489; Items are grouped factor-wise. Excluded items are listed at the bottom of the table 

h2 = communality 

a2/h2 = Proportion of the communality explained by the respective factor (a=loading). Should be >.50 

*EC = Expert Categorization i.e. level of the Reflective Judgment Model the Expert had assigned this item to: PL = 
Prereflective Level / QL = Quasireflective Level / RL = Reflective Level 
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TABLE VI 

RELIABILITY AND SCALE INDICES 

 explained 
variance 

(%) 

Number 
of Items 

Scale 
Mean 

Standard- 

deviation 

Discriminating 
power (range) 

/ǊƻƴōŀŎƘΩǎ 

a 

Factor 1 

όάŎƻƳǇƭŜȄ 
ǊŜŀǎƻƴƛƴƎέύ 

7.64 11 3.84 5.21 .18 - .46 .67 

Factor 2 

όάǎƪŜǇǘƛŎ 
ǊŜŀǎƻƴƛƴƎέύ 

6.82 7 2.54 4.08 .26 - .45 .65 

Factor 3 

όάŜȄǇŜǊƛŜƴŎŜ 
based 
ǊŜŀǎƻƴƛƴƎέύ 

6.38 6 2.56 3.63 .17 - .38 .57 

 

 

 

 

The items loading on factor 1 essentially express three major themes: uncertainty as an inherent quality 

of medical knowledge and decisions (No. 15, 22, 25, 29), reasons for individual differences in the use of 

arguments and evidence (No. 7, 19, 24) as well as the need and possibility to evaluate the quality of 

arguments regarding their plausibility and their use of the available evidence (No. 9, 17, 20, 30). Thus, 

ǿŜ ƴŀƳŜŘ ŦŀŎǘƻǊ ƴƻΦ м άŎƻƳǇƭŜȄ ǊŜŀǎƻƴƛƴƎέΦ In contrast, factor 2 embraces items that mainly express 

skepticism either regarding the honesty or neutrality of experts (No. 5, 13, 31 and ς with a negative 

loading ς No. 6) or the credibility of results from scientific studies (No. 4). In line with that, other items 

express mistrust in the integrity of the way arguments are used (No. 21, 28). Thus, factor No. 2 was 

ƭŀōŜƭƭŜŘ άǎƪŜǇǘƛŎ ǊŜŀǎƻƴƛƴƎέΦ Finally, items loading on factor 3 mostly relate to the role of personal 

experience as a guideline for medical decisions (No. 8, 18, 26, 27). The other items bring up experts as 

credible sources of knowledge (No. 11) and individual idiosyncrasies as a reason for differing opinions 

(No. 10). Thus, we ƴŀƳŜŘ ŦŀŎǘƻǊ bƻΦ о άŜȄǇŜǊƛŜƴŎŜ-ōŀǎŜŘ ǊŜŀǎƻƴƛƴƎέΦ 
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3.2. Comparison with Expert Mapping 

We also reviewed to which of the stages of the RJM the items of the three factors had been assigned to 

by the expert panel during the test construction phase (table VII). The majority of the items of factor 1 

had been assigned to the reflective level, the items of factor 2 largely to the quasireflective level and all 

of the items of factor 3 to the prereflective level. It is important to note that two items (No. 19 / Factor 1 

and No. 6 / Factor 2) have negative loadings. 

 

 

 

TABLE VII 

NUMBER OF ITEMS IN EACH OF THE THREE FACTORS WITH REGARD TO THE LEVEL AND STAGES 
THEY WERE ORIGINALLY ASSIGNED TO BY EXPERT RATING 

Level (according to RJM) Prereflective Quasireflective Reflective 

Stage (according to RJM) 1 2 3 4 5 6 7 

Factor 1 

όάŎƻƳǇƭŜȄ ǊŜŀǎƻƴƛƴƎέύ 
  1*  4 4 2 

Factor 2 

όάǎƪŜǇǘƛŎ ǊŜŀǎƻƴƛƴƎέύ 
 1  3 2  1* 

Factor 3 

όάŜȄǇŜǊƛŜƴŎŜ ōŀǎŜŘ ǊŜŀǎƻƴƛƴƎέύ 
3 1 2     

*This item has a negative loading. 

 

 

 

3.3. Test Scoring 

Regarding the calculation of the preferred level of judgment we adapted the algorithm depicted in the 

method section to adjust it to the three factor solution. Thus, we rescaled and transformed the item 
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values for the three empirically derived factors instead of the seven postulated levels. As a consequence, 

the maximal value for the preferred level of judgment is 3, indicating complex reasoning, the minimum is 

1, indicating experience-based reasoning. Among the first year students the preferred level of judgment 

is 2.19 (SD 0.14) and among the third year students it is 2.22 (SD 0.10). The distribution of the RMI scores 

is shown in Figure 2. The difference is statistically significant (independent-samples T-Test: t(447)=-

2.445, p=0.015ύΣ ǘƘŜ ŜŦŦŜŎǘ ǎƛȊŜ ό/ƻƘŜƴΩǎ Řύ ƛǎ лΦ19 (95% CI: 0.007 ς 0.378). 

 

 

 

Figure 2 

Distribution of the RMI scores 

1st year students (N=293) 3rd year students (N=156) 

  

 

 

 

 

 

Further analyzes turned out that the preferred level of judgment did not differ with regard to gender, 

age or prior experience within a health profession. 
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3.4. {ǘǳŘŜƴǘǎΩ Pick of Items Similar to their own Thinking 

We also analyzed which statements students picked because they deemed them to be similar to their 

own thinking. Table 8 shows the frequency of the three statements that were picked most frequently by 

the students in each category. 

 

 

 

TABLE VIII 

STATEMENTS THAT STUDENTS PICKED BECAUSE THEY DEEMED THEM TO BE SIMILAR TO THEIR OWN 
THINKING. SHOWN ARE THE THREE STATEMENTS MENTIONED MOST FREQUENTLY IN EACH 

CATEGORY. ITEMS ARE IDENTIFIED BY THEIR NUMBER AND THE FACTOR THEY ARE LOADING ON. 

 1st year students 3rd year students 

Χ ƛǎ Ƴƻǎǘ Ƙƻǿ L 
think. 

N=303 

No. 30/1 (17,5%) 

No. 9/1 (10,9%) 

No. 17/1 (8,9%) 

N=144 

No. 30/1 (31,9%) 

No. 17/1 (11,1%) 

No. 25/1 (10,4%) 

Χ ƛǎ ǎŜŎƻƴŘ Ƴƻǎǘ 
how I think. 

N=297 

No. 22/1 (12,1%) 

No. 9/1 (9,8%) 

No. 24/1 (8,4%) 

N=138 

No. 9/1 (13,8%) 

No. 17/1 (12,3%) 

No. 25/1 (11,6%) 

Χ ƛǎ ǘƘƛǊŘ Ƴƻǎǘ how I 
think. 

N=289 

No. 22/1 (14,2%) 

No. 30/1 (10%) 

No. 17/1 & No. 24/1 (9%) 

N=135 

No. 9/1 (11,9%) 

No. 22/1 (11,1%) 

No. 17/1 (11,6%) 

 

 

 

 

¢ƘŜǊŜ ƛǎ ŀ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǘǳŘŜƴǘǎΩ waL ǎŎƻǊŜ ŀƴŘ ǘƘŜ ŦŀŎǘƻǊ ǘƘŀǘ ǘƘŜƛǊ Ƴƻǎǘ ǇǊŜŦŜǊǊŜŘ ƛǘŜƳ ƛǎ 

loading on ό{ǇŜŀǊƳŀƴΩǎ ǊҐ-.018, p<.01): As ǎǘǳŘŜƴǘǎΩ waL ǎŎƻǊŜ ƛƴŎǊŜŀǎŜǎ ς indicating a more 

sophisticated level of reflective judgment ς the factor number decreases (Factor 1 indicates the highest 

level of RJ while Factor 3 indicates the lowest level of RJ). 
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4. DISCUSSION 

The objective of this study was to develop a test for assessing reflective judgment in medicine according 

to the Reflective Judgment Model (RJM). Hence, a pilot version of the Reasoning about Medical Issues 

Test (RMI) was administered to two cohorts of medical students in their first and third year. Our primary 

goal was to test the conceptual model of the RJM by means of a confirmatory factor analysis. 

Unfortunately, we were not able to achieve this goal. Neither of the three models tested with the CFA 

did show an acceptable fit. Several reasons come to mind that might explain this result. First of all, there 

is some agreement that epistemic cognitions are difficult to operationalize. Since items are rather short 

it is often challenging to capture the complex meaning of a construct such as reflective thinking as it is 

expressed in the RJM (Priemer 2006). Furthermore, this was the first attempt to construct a 

standardized test based on the RJM so the items have not been analyzed psychometrically prior to their 

use in the test. Thus, at least some of the items might not have been precise enough to meet the rather 

restrictive requirements of the CFA testing (Hurley et al. 1997). Another source of error or noise might 

be the mapping of the items to the levels and stages of the RJM that was used as the template for the 

CFA. The mapping was based on expert ratings. While all the experts had considerable experience in 

medical education as well as pedagogical psychology their knowledge and expertise regarding the RJM 

might have been limited producing too much vagueness in the classification of the items. 

With regard to the results of the exploratory factor analysis the difficulties were less pronounced. It 

yielded a three factor ǎƻƭǳǘƛƻƴ ŀƭƭƻǿƛƴƎ ŦƻǊ ŀ ƳŜŀƴƛƴƎŦǳƭ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴΦ CŀŎǘƻǊ м όάŎƻƳǇƭŜȄ ǊŜŀǎƻƴƛƴƎέύ 

captures the typical characteristics of medical knowledge and reasoning. Individuals agreeing with these 

items do acknowledge the inherent uncertainty in medical evidence as it is constantly evolving and 

developing. Yet, they are still confident that it is possible and necessary to evaluate the quality of 

arguments regarding their plausibility and their use of the available evidence. They recognize that 

individual differences do exist and explain them e.g., with different frames of reference. Factor 2 

όάǎƪŜǇǘƛŎ ǊŜŀǎƻƴƛƴƎέύ in contrast displays a different attitude. One might argue that individuals agreeing 

with these items seem to acknowledge that different opinions regarding medical issues do exist. But 
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instead of accepting this fact as an inevitable consequence of the uncertainty inherent in medical 

knowledge and problems they rather think that it roots in individual or collective bias, arbitrariness or 

even dishonesty. It seems as if the insight, that uncertainty and controversy regarding medical issues and 

problems do exist causes some discomfort, probably because these students do not know yet, how to 

handle these challenges. They do however trust official guidelines as the expression of collective wisdom 

and ǊƛƎƻǊƻǳǎ ǇǊŀŎǘƛŎŜΦ CŀŎǘƻǊ о όάŜȄǇŜǊƛŜƴŎŜ-ōŀǎŜŘ ǊŜŀǎƻƴƛƴƎέύ ŦƛƴŀƭƭȅΣ ŎƻƴǾŜȅǎ ŀ Ǌŀther simple 

understanding of epistemological issues as individual experience is the most prominent source of 

evidence and security here. While uncertainty might exist, it can be diminished or eliminated by 

ǊŜŦŜǊǊƛƴƎ ǘƻ ƻƴŜΩǎ ƻǿƴ ŜȄǇŜǊƛŜƴŎŜ or the experience of experts. 

These descriptions suggest that the empirically derived factors do resemble the levels of the Reflective 

Judgment Model to a large extent. In fact, compared to the item mapping of the experts during the test 

construction process there is also considerable overlap. The empirical result is certainly no perfect match 

as two of the three factors do also embrace items that the experts allocated to other levels or stages. 

Four of the eleven items included in the complex reasoning factor were supposed to relate to stage five 

(quasireflective) ŀƴŘ ƻƴŜ ǘƻ ǘƘŜ ǇǊŜǊŜŦƭŜŎǘƛǾŜ ƭŜǾŜƭΦ IƻǿŜǾŜǊΣ ǘƘŜ ƭŀǘǘŜǊ όbƻΦ мфΥ ά¦ƴŎŜǊǘŀƛƴǘȅ ǿƛǘƘ ǊŜƎŀǊŘ 

ǘƻ ƳŜŘƛŎŀƭ ŘŜŎƛǎƛƻƴ ƛǎ ǇǊƛƳŀǊƛƭȅ ŀ ƳŀǘǘŜǊ ƻŦ ƛƴǎǳŦŦƛŎƛŜƴǘ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ƪƴƻǿƭŜŘƎŜέύ Ƙŀǎ ŀ ƴŜƎŀǘƛǾŜ 

loading which means that individuals exhibiting complex reasoning rather disagree with this statement 

which is in line with the thematic focus of this factor. Similarly, one of the seven items of the skeptical 

reasoning factor was supposed to relate to the reflective stage by the experts and has a negative loading 

όbƻΦ сΥ άL ǘǊǳǎǘ ǘƘŜ ƻŦŦƛŎƛŀƭ ƳŜŘƛŎŀƭ ƎǳƛŘŜƭƛƴŜǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ŀ ǊŜǎǳƭǘ ƻŦ ŀ ǊƛƎƻǊƻǳǎ ŀƴŘ ǎȅǎǘŜƳŀǘƛŎ 

ǊŜǾƛŜǿ ǇǊƻŎŜǎǎ ŦǊƻƳ ŜȄǇŜǊƛŜƴŎŜŘ ŜȄǇŜǊǘǎΦέύ. Again, this makes sense with regard to the skepticism 

reflected in thiǎ ŦŀŎǘƻǊΦ ¢Ƙƛǎ ƳƛƎƘǘ ŀƭǎƻ ōŜ ǘǊǳŜ ŦƻǊ ƛǘŜƳ bƻΦ мо όάLŦ ŀƭƭ ŜȄǇŜǊǘǎ ǿŜǊŜ ƘƻƴŜǎǘ ǎǳŎƘ 

ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǿƻǳƭŘƴΩǘ ŜȄƛǎǘέύ ǘƘŀǘ ǿŀǎ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǇǊŜǊŜŦƭŜŎǘƛǾŜ ƭŜǾŜƭ ōȅ ǘƘŜ ŜȄǇŜǊǘǎΦ aŀȅōŜ ǘƘŜ 

experts and the students interpreted this statement differently: The experts might have focused more 

on the second part (άǎǳŎƘ ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǿƻǳƭŘƴΩǘ ŜȄƛǎǘέ) which would rather exhibit a simplified 

understanding of the complexity of scientific discourse. TƘŜ άǎƪŜǇǘƛŎέ ǎǘǳŘŜƴǘǎ on the other hand, might 



25 

 

have focused more on the first part (άƛŦ ŀƭƭ ŜȄǇŜǊǘǎ ǿŜǊŜ ƘƻƴŜǎǘέ) because cases of commercially biased 

experts or scientific misconduct have been repeatedly reported in the news. The experience-based 

reasoning factor however, does only include items that were supposed to relate to the lowest, the 

prereflective level. Thus, since the majority of the items constituting the three factors still come from 

their matching stage or from neighboring stages, the notion that the three levels represent a hierarchy 

of epistemological beliefs remains intact despite the differences in the empirical and the conceptual 

mapping of the items. Nevertheless, the empirical model is not as sophisticated as the original RJM and 

further studies will be necessary to find out whether revising some of the items or adding new items will 

eventually lead to a more differentiated model that reproduces not only the three levels, but also the 

seven stages as well as the nested structure of the RJM. 

After adjusting the algorithm for calculating the preferred judgment level of the students to the three 

factor solution the resulting values were 2.19 for the first and 2.22 for the third year students, indicating 

that both groups mainly argued on the skeptic reasoning level (i.e. quasireflective). Arguing on that level 

means that the students have some awareness of different opinions and uncertainty as a frequent or 

typical component of medical problem solving. However, they still lack a deeper understanding on how 

to explain conflicting views other than by relating them to individual or idiosyncratic preferences (King 

and Kitchener, 1994). As mentioned above, studies measuring the reflective judgment level of medical 

students are rare, making it difficult to interpret these data. In the qualitative study with GP trainees in 

Belgium the detected level of reflective judgment was pre- or quasireflective which would be rather low 

if one assumes that there should be some development towards higher levels during medical education 

(Roex et al., 2009). In contrast, US dental students progressed from the quasireflective to the reflective 

level within their third year which seems to be a rather significant step in such a short period of time 

(Boyd, 2002). With an effect size of 0.19 the difference between the first and the third year students in 

our study is rather small and even the more advanced students argue primarily on the skeptic reasoning, 

i.e., quasireflective level. However, despite these rather subtle differences there is yet another indicator 

suggesting that some development between the first and third year might take place. Students in both 
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ƎǊƻǳǇǎ ǇƛŎƪŜŘ ǎǘŀǘŜƳŜƴǘ bƻΦ ол όάWhile there is no such thing as a definite truth in medicine you can 

still assess the quality of a specific proposition or claim e.g. in terms of plausibility, transparency and 

credibility.έύ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ŀǎ ǘƘŜ ƻƴŜ ǘƘŀǘ ƛǎ Ƴƻǎǘ ǎƛƳƛƭŀǊ ǘƻ Ƙƻǿ ǘƘŜȅ ǘƘƛƴƪΦ ¢Ƙƛǎ ǎǘŀǘŜƳŜƴǘ loaded on 

the complex reasoning factor by the EFA and according to the prior expert rating it was assigned to the 

highest stage (7) of the RJM. However, as Table VIII reveals only 17.5% of the first-year students made 

this their first choice compared to 31.9% of the third-year students. Similar changes ς less pronounced 

though ς are noticeable for statement No. 17 and No. 25. Both items loaded on the complex reasoning 

factor and were assigned to stage 7 (17) and stage 6 (25) during the expert rating. Thus, it seems that the 

more advanced students pick less statements more frequently crystallizing the complex reasoning level 

more clearly. Nevertheless, further evidence especially from longitudinal studies will be needed in order 

to find out whether this interpretation holds true and studentsΩ reflective judgment level really increases 

over the course of their studies. 

To further interpret such findings, it is of utmost importance to refer to the content of the respective 

curriculum. The six-year curriculum at the institution of our study ŦƻǊ ƛƴǎǘŀƴŎŜΣ ƛǎ ǊŀǘƘŜǊ άtraditionalέΦ 

During the first two pre-clinical years didactic lectures and other rather teacher-centred formats prevail 

conveying mainly basic science content. Students have only very little opportunity to develop critical or 

reflective thinking as their major concern is to master the huge amount of facts. As representative 

national surveys have shown, this is a general problem affecting medical education all over Germany 

(Vöttiner and Woisch, 2010). Thus, the finding that the difference between first and third year students 

in our study is rather subtle might reflect the fact that sǘǳŘŜƴǘǎΩ ǊŜŦƭŜŎǘƛǾŜ ƧǳŘƎƳŜƴǘ Ƙŀǎ ƴƻǘ όȅŜǘύ ōŜŜƴ 

challenged or specifically addressed during the course of their studies. 

4.1. Limitations 

Overall, the empirical model derived in our study is limited. The internal consistency of the scales is quite 

low as is the discrimination power of some of their items. Thus, in its current form the RMI-test is 

certainly not suited for routine application in medical education let alone for statements about an 

individual person. As already mentioned, our link between the conceptual model and the template for 
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the CFA might have been too vague. Despite the fact that the levels and stages of the RJM are defined by 

qualitative attributes, the stages of one level also share some commonalities. Thus, it might be rather 

difficult to capture especially the characteristics of the stages with sufficient precision. Furthermore, our 

expert panel might have been too small to reach a more reliable consensus on the assignment of the 

items. The experts might also need a more comprehensive instruction and preparation to assign the 

items with greater certainty to the different stages of the RJM. The participants of our sample were 

medical students from just one institution which might have resulted in groups that are too homogenous 

in terms of their responses. Thus, it would have been desirable to have a sample exhibiting the spectrum 

of reflective judgment more fully. 

4.2. Conclusions 

Overall, our findings paint a rather mixed picture. As others have noticed before, it seems rather difficult 

to develop a meaningful quantitative measure for epistemological beliefs. We did not succeed either in 

our attempt to reproduce the sophisticated structure of the RJM directly. However, our findings suggest 

that basic assumptions of the RJM seem to be valid. Firstly, the distribution of the RMI scores in both 

groups indicates that individuals argue on different levels of complexity and differentiation when faced 

with ill-defined problems. Secondly, the differences between the first- and the third-year students 

alludes to the developmental aspect of the RJM as ǎǘǳŘŜƴǘǎΩ ǊŜŦƭŜŎǘƛǾŜ ƧǳŘƎƳŜƴǘ seems to evolve over 

the course of their studies. Further evidence will be needed to corroborate the quality of our instrument 

and to substantiate these assumptions in order to better understand how medical education can foster 

the development of ǎǘǳŘŜƴǘǎΩ reflective judgment. 
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Dr. G. Fabry 
Albert-Ludwigs-University 
Medical Psychology & Sociology 

Rheinstr. 12 / 79104 Freiburg / Germany 

Phone : ++49 / +761 / 203 ς 5512 
Fax: ++49 / +761 / 203 ς 5514 
fabry@uni-freiburg.de 

 
Dear students, 
 
today we would like to invite you to participate in a research study conducted by Dr. G. Fabry of Albert-
Ludwigs-University Freiburg, Department of Medical Psychology & Sociology. We would like learn what 
you and other medical students think about the handling of controversial issues in medicine. 
 
Your participation in this study is voluntary, nothing you say on the questionnaire will in any way 
influence your present or future course of study. You can stop at any time. You do not have to answer 
any questions you do not want to answer. Refusal to take part in or withdrawing from this study will 
involve no penalty or loss of benefits you would receive otherwise. Your participation in this study does 
not involve any physical or emotional risk to you beyond that of everyday life. Your responses will strictly 
be handled anonymously, no one will be able to identify you. 
 
If you consent to participate in the study please proceed. 
 
We plan to survey you again later in your studies. Thereby, we want to find out whether your ratings 
might have changed. To match your current responses with those from future surveys we need a code 
that enables us to relate your responses without identifying you personally. 
 
Thus, you should be the only one who knows this code and you should definitely remember it. 
 
To ensure this please note in the respective boxes: 
 
1. the first letter of your mother's first name  (e.g. E für Eve) 

 
2. the first letter of your mother's maiden name.  (e.g. M für Miller)     

 

3. your mother's birthday (just the day, two digits)  (e.g. 05 für April 5th, 1958) 
 
4. the month of your mother's birthday (two digits)  (e.g. 04 für April 5th, 1958) 
 

 
Please provide us with the following information on your person: 

!ǊŜ ȅƻǳΧ     female  O  male  O ? 

How old are you?   ΧΧΦΦ  ȅŜŀǊǎ 

For how many semesters have you been studying medicine?  ...........  (1-12)  

Before you started medical school: Did you complete a training in a health profession (e.g. nursing, 
paramedic) and/or did you work in health care elsewhere (e.g. temporary job, assistant)? 
 

yes  O no  O 

If your answer is yes: For how long have you been working?  ΧΧΧΧΦΦ ȅŜŀǊǎ 
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On the following pages you will firstly be provided with an introductory explanation and then with a 
couple of statements that we would like you to review. The focus is not on specialized medical 
knowledge but the way arguments are used. 
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Controversial issues in Medicine 

Quite often, questions regarding medical issues are discussed intensively and controversially e.g. when 

and how to treat a patient with a certain disease or a person with a risk factor or whether or not a 

screening test for cancer should be recommended. 

A good example is the use of so called statins for the treatment of elevated cholesterol levels. Although 

there is no doubt that elevated cholesterol levels are associated with a greater risk of cardiovascular 

diseases, there is ongoing controversy about when and how to treat otherwise healthy individuals with 

elevated cholesterol levels. Some experts argue that in addition to dietary modification and increased 

physical activity these individuals should be treated with a statin (a drug that lowers the cholesterol 

level). Thus, the risk for severe consequences such as myocardial infarction and stroke could be 

decreased. In contrast, other experts argue that such a drug therapy is not indicated because its 

potential side effects (e.g. muscle weakness, fatigue, memory loss and even diabetes) are so severe that 

they outweigh the potential benefits (JAMA 307/14:1489-1492, 2012). 

Another example is screening for breast cancer. Breast cancer is the most common cancer in women in 

industrialized countries. Five years after the diagnosis about 89% of all breast cancer patients are still 

alive; however, among women between the age of 30 and 60 breast cancer is the leading cause of death. 

The controversy concerns the risks and benefits of breast cancer screening. Proponents of breast cancer 

screening argue that an early diagnosis will open up more therapeutic options resulting in more definite 

remissions and thus in a reduction of breast cancer mortality. On the other hand critics claim that 

although breast cancer screening does indeed lead to more and earlier diagnoses, the mortality does not 

decline as much as expected. Since breast cancer mortality does also decline in countries or regions 

where no comprehensive screening is implemented, some experts think that other factors such as 

improved therapies are more important to reduce breast cancer mortality. Furthermore, with 

comprehensive breast cancer screening several women will unnecessarily be diagnosed with breast 

cancer (and undergo treatment) because their cancer would otherwise not have become apparent. Even 

more women will undergo an invasive biopsy that will turn out to be normal. (Source: J Med Screen 19 

Suppl 1: 14-25; Dtsch Arzteblatt 105: 131-6) 

Obviously, even expert might have different positions or opinions regarding such problems. This brings 

up at least two questions: 

1) Why do different opinions exist at all on medical issues? 

2) Are the justifications given for the different opinions equally convincing? 

On the following pages you will find a number of statements that a person might use 

¶ to justify why he or she takes a certain position with regard to a medical issue such as using statins 

to lower high cholesterol levels or recommending breast cancer screening; 

¶ to explain why different individuals hold different opinions on these issues. 

 

Please indicate for each statement how appropriate you think it is to justify one's own point of view or 

to explain the diversity of opinions. For each statement you can use a 5-point scale that ranges from 

"very inappropriate" to "fully appropriate". When reviewing the statements you might think of a person 

making such a statements in a discussion to confirm his or her opinion or to explain why different 

opinions exist at all.  
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Please indicate for each statement how appropriate it is to confirm 
an opinion or to explain the diversity of different opinions. 

very fully 
inappropriate  ................  appropriate 

1. I have treated many patients with statins and never witnessed any 
severe side-effects. ¹ ¹ ¹ ¹ ¹ 

2. Certainly, other individuals might come to alternative conclusions if 
ǘƘŜȅ ǇƛŎƪ ǘƘŜ άǊƛƎƘǘέ ŀǊƎǳƳŜƴǘǎ ŦƻǊ ǘƘŜƳΦ ¹ ¹ ¹ ¹ ¹ 

3. Such controversies arise because we do not know enough yet. Future 
evidence will prove who is right. ¹ ¹ ¹ ¹ ¹ 

4. L ŘƻƴΩǘ ǘǊǳǎǘ ǊŜǎǳƭǘǎ from drug studies because they are sponsored by 
the pharmaceutical industry and thus, the outcomes are biased in 
favor of the respective manufacturer. 

¹ ¹ ¹ ¹ ¹ 

5. The major reason for the different opinions is that some experts 
present the evidence from studies in a biased way in favor of specific 
interests. 

¹ ¹ ¹ ¹ ¹ 

6. I trust the official medical guidelines because they are a result of a 
rigorous and systematic review process from experienced experts.   ¹ ¹ ¹ ¹ ¹ 

7. Faced with multifaceted findings from scientific studies you have to 
arrive at your own conclusions and since people are different their 
interpretations are different too. 

¹ ¹ ¹ ¹ ¹ 

8. Before I become too confused by controversial findings from studies I 
prefer to rely on my personal experience with patients. ¹ ¹ ¹ ¹ ¹ 

9. Even experts hold different opinions as they evaluate the available 
evidence differently. However, some conclusions are more 
appropriate than others and reflect a more comprehensive synthesis 
of the available information. 

¹ ¹ ¹ ¹ ¹ 

10. Different opinions exist because we do not know enough yet. Thus, the 
whole thing is just a matter of belief. ¹ ¹ ¹ ¹ ¹ 

11. On a recent conference Professor X who is a renowned expert in the 
field advocated statin therapy very much. I will follow this advice. ¹ ¹ ¹ ¹ ¹ 

12. It all depends on the perspective you take because this determines 
how e.g. the results from different studies are interpreted and used to 
build an argument. 

¹ ¹ ¹ ¹ ¹ 

13. LŦ ŀƭƭ ŜȄǇŜǊǘǎ ǿŜǊŜ ƘƻƴŜǎǘ ǎǳŎƘ ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǿƻǳƭŘƴΩǘ ŜȄƛǎǘΦ ¹ ¹ ¹ ¹ ¹ 

14. Different positions arise since knowledge always has to be constructed 
on the basis of theories and data.  ¹ ¹ ¹ ¹ ¹ 

15. Presumably, we will never agree on such issues as the scientific 
evidence is constantly evolving and changing. ¹ ¹ ¹ ¹ ¹ 

16. Medical science is not just based on facts. Personal views and opinions 
do also matter resulting in different points of view. ¹ ¹ ¹ ¹ ¹ 

17. Since definite answers in medicine are rare one must evaluate a 
certain viewpoint e.g. with regard to how plausible the argumentation 
is based on current evidence. 

¹ ¹ ¹ ¹ ¹ 

18. I have personally seen patients dying whose life could have been saved 
by a timely therapy. Thus, I am in favor of screening tests. ¹ ¹ ¹ ¹ ¹ 

19. Uncertainty with regard to medical decisions is primarily a matter of 
insufficient experience and knowledge. ¹ ¹ ¹ ¹ ¹ 
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Please indicate for each statement how appropriate it is to confirm 
an opinion or to explain the diversity of different opinions. 

very fully 
inappropriate  ................  appropriate 

20. It is very difficult to know something for sure. Eventually you can be 
certain enough to form a personal opinion on a specific issue. ¹ ¹ ¹ ¹ ¹ 

21. Since there is so much evidence on medical issues it is quite arbitrary 
what one uses to justify a certain position. ¹ ¹ ¹ ¹ ¹ 

22. No matter how competent, experienced or knowledgeable you are: 
uncertainty regarding medical evidence will never completely dissolve. ¹ ¹ ¹ ¹ ¹ 

23. I rely on medical textbooks very much because they are written by 
experts in the field. ¹ ¹ ¹ ¹ ¹ 

24. The different viewpoints are caused by different perspectives: A 
biochemist takes a different perspective than a sociologist. ¹ ¹ ¹ ¹ ¹ 

25. Knowledge in general is fluctuating and prone to uncertainty. ¹ ¹ ¹ ¹ ¹ 

26. I once had to take statins myself and had a horrible experience. Since 
then I am very restrictive in prescribing these drugs. ¹ ¹ ¹ ¹ ¹ 

27. When there seems to be more than one answer I usually adhere to 
what I learned during my residency in XY which so far has never failed 
me. 

¹ ¹ ¹ ¹ ¹ 

28. !ǎ ƭƻƴƎ ŀǎ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŜǾŜǊȅōƻŘȅ Ŏŀƴ ōŜƴŘ ǘƘŜ 
evidence to make it fit for his or her own purpose. ¹ ¹ ¹ ¹ ¹ 

29. LǘΩǎ ƛƴ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ƳŜŘƛŎŀƭ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ŀ ŘŜŦƛƴƛǘŜ 
answer. ¹ ¹ ¹ ¹ ¹ 

30. While there is no such thing as a definite truth in medicine you can still 
assess the quality of a specific proposition or claim e.g. in terms of 
plausibility, transparency and credibility. 

¹ ¹ ¹ ¹ ¹ 

31. Unfortunately, many experts are not credible because they ŘƻƴΩǘ ŀŎǘ 
independently from third party or commercial interests. ¹ ¹ ¹ ¹ ¹ 

 

In addition: Please pick from the above statements up to three that are most similar to your thinking. 
Please write down the respective number in the boxes below: 

 

{ǘŀǘŜƳŜƴǘΧ 

No. No. No. 

Χ ƛǎ most how I think Χ ƛǎ second most how I think Χ ƛǎ third most how I think. 

 

Thank you very much indeed for your support and effort!



APPENDIX B: Protocol Approval  37 

 



APPENDIX B (continued) 38 

 

 



APPENDIX B (continued) 39 

 

 

 


