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SUMMARY

There is growing awareness that epistemic cognits a very important conceptual framewarkot

only but especially in medicingin order to understand how individuals deal withd#fined 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 indivildudeal with iHldefined 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 affiemmt category ratingcale. 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 thfaetor solution including £20f the 31 items that
resembled the macrostructure of theeflective Judgment Model. However, the internal consistency of
the scales was rather low (.57 5.6.67) indicating that further effort is needed to improve the

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

- Vii -



1. BACKGROUND
In their everyday work health professionals face two kinds of challengesdefatied andill-defined
problems (Elstein et all978). While the former can be dealt with on a technical level using
propositional knowledge about whale fact of the matter isthe latter are much more complex
0 S Ol dzdefinedipkobléms cannot be defined with a high degree of completeness and cannot be
a2t SR 6AGK | KA 3IK aRiKitahEd@R002, EraudD88)i l.ow adkdpain far Y A y 3
instance, one of the most comon medical problems, is a very challenging condition as the correlations
between individual symptoms and medical findings is often loaking it difficult to find a specific
diagnosis that leads to a respective thergMaher et al., 2017)Another examle is elevated
cholesterol levels in otherwise healthy individuals where there is ongoing controversy whether or not to
treat thesepeople(CTT Collaborators, 2018ome experts argue in favor, some against therapy and
both refer to scientific evidencelich might leave the individual physician puzzled regarding the

decision heor shehas to reach with the patient.

To deal with these kirgbf problems and to help patientprofessionals need to consider a multitude of
information from different sources,fdifferent degrees of reliability and weigh these different aspects
against the costs and benefits of the potential solutions (Suli@raiRosin 2008). Furthermore, in
medicine these considerations are usually embedded in a dialogue between physidipatamt 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, i is very important irmedical education to understand how individuals approaetiefined
problems, and building on that, how the competence to deal with these problems can be foéigesd
et al., 2018) However, existing paradigms in medical education do not &ultiresshis issue. The
discourse on clinical reasoning for instanisemainly focused on finding the right diagnosis. It refers

mainly to two cognitive strategies: hypothetiteductive reasoning on the one hand and pattern
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recognition on the other han@Norman,2005) Regardingnedical practicewo 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 paiMalterud et al., 2017)Secondly, finding the right diagsis might not be
GKS 0A33Sad YSRAOIf OKI ft Sy 3 3nightdlso énthiad oaldnbtlings A & S €
FYR dél G§OK | YR g1 Al ¢ 0(Ca3selyandiGlesty2di@kile 1he dieBnosdi Y LI S E
process in many instances is a mattefaafts, medical decision making involves much mbeg

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

SELISNASYOSsS LI G ABwining&@al. BT SNBEy O0Sa Sio

Another important paradigm thattracts increasing attentiowith regard to medical practicis

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 issuesyhat reflecton actually means
(Mann et al., 2009)In a recent critical narrative review on reflectionmedical education researcNg

et al.(2015)pleaded for a more thorough conceptual foundation of the concept of reflection and
elaborated two major theoreticardmings: reflection as epistemology of practice and reftechs

critical social inquiry.

For dealing with itefined problems, ie epistemological framingf reflection isa very important
specificationasit allows to grasp the core dlfis challengemore specifically, i.eevaluatng different

types and sources afiformationwith regard to their credibility as well as their adequacyte them

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

the next paragraphs.

1.1. EpistemicCognition

Epistemology as a philosophical discipline is first and foremost concerned with the nature and
justification of knowledgéMoser 2002)Building on thatanindividual Beliefs about the nature of
1Yy26f SRABAOPYXKETISRASKED YR (KS LINRPOSdaare ¥ (1Yy26A

addressedn psychology and educati@spersonal epistemologyr epistemic cognitioifHofer,2004)



Given the enormous growth and significance of information that individuals teedgeal with in their

daily as well as their professional liveghere is a growing interest in better understanding the

dimensions dynamic and development of epéshic cognition. &veral conceptual frameworks have

been put forward in this regar(Bamoval et al, 2016) Althoughthey differ regarding their breadth and

scope they share a common cdtat can be describe as two dimensgwith two respectivesub-

dimensionsaslisted inTablel (Hofer andPintrich 1997).

TABLE |

DIMENSIONS OF EPISTEBMGNITION

Dimension

Nature of knowledge

Nature / process of knowing

G2 KIF G 1y2e6ft SRial 26 R2 6S 02YS
SubDimension certainty of simplicity of source of justification for
knowledge knowledge knowledge knowing
Description fixed or fluid, discrete facts vs. | outside (i.e. G2 KFEd Yl
tentative, interrelated authorities) vs. sufficient
evolving concepts inside (i.e. knowledge
individual Of F AYKEY
construction) authority, belief,

rules, etc.

aHofer & Pintrich 1997

Furthermore, there is ab consensus thapistemic cognition develgover time depending on

variables such as age, educational level and engagement with specific knowééatge problems

(Hofer, 2001) Again, different conceptual frameworks have been proposed to describeaptdre this

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

during school, college or university are especially importarioster this developmentAlthough the
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details ofthe trajectory of epistemicognitionare still controversial, most frameworks assume that at
least three typical stagesf epistemic cognitiotan be describethat differ with regard to the sources
and justification of knowledge (Hofand Bendixen 2012)1) Adualisticor absoluist view at the
beginning, where knowledge is perceived as either right or wrong. 2) A stagaltaflism where all
perspective®r knowledge claimare regarded as equally valid. 3) A stagewa#luativism where

knowledge is perceived as a ridased ndividual construction that must be supported by evidence.

1.2. Measuring pistemic Cognition

Despite the general conceptual agreement about the core dimensions and principal development of
epistemic cognitionmeasuring the construct reains challengingSeveal attemptshave been made for
instance to reproduce the proposed dimensionality of the construct by mearsetfreport surveys

with Likertscaled itemsHowever, none of the studies undertaken so far led to unequivocal results
(Debacker et al2008).Generally, an inconsistency of factors emerged across different studies that
seems to be caused by a number of reasons, fiagvs in the operatioalization of the construct as well

as undersized samplédlith regard to the operationalization of the constt one challenge is that
compared to other constructs epistemic cognition is rather abstali 2 NJ ¢ S32 RA #atl yi € @
individuals might never have thougbbnscioushabout epistemological issues until they are prompted

to fill out a surveyThis mightead to artifacts and a high degree of error in the data. Another important
issueconcerning this matterelates to the question of domain or content specificity of epistemic
cognition. There seems to be consensus that some aspects of egisteqriition are rather general
especially at lower or earlier stages of the developmanyith regad to everyday knowledge (Buehl
andAlexandey2006). @her aspectsare rather specific especially at higher deldevels of the
developmentor with regad to more academic knowledg@o 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 historyhus, especially when it comes to research withlisdtmight be

necessary to use domaBspecific instruments which has hardly happened hithéNis et al, 2006)



Results from qualitative studies on the other hand are more satisfying conceptually but lack the
possibility for hypothesis testing withgard to individual differences, correlation to other variables such
as motivation, learning strategies, etc. (Wod897).However, exactly these questions are important
since epistemic cognition is a very promising target construct to address in mediicaltion as it might

be a central prerequisite for the competence to deal successfully witlefilhed problemgEastwood et

al., 2017) Thus, tostudyepistemic cognition in medicine with regard tedkfined problems it is

necessary to develop an ingment 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 withlll-Defined Roblems: Reflective Judgment

Among the welestablished conceptuanodels that have been proposed to capture epistemic cognition
one explicitly target®iow individuals dal with illdefined problemsthe ReflectiveJudgmentModel

(RIM) (KingndKitchener 1981).Thus, it seems especially suited for the purpose ofghidy.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 preefined ruks 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 finallyatjage

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 acctésfed 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-defitied problem(King and Kahener

1994, p. 6)
The underlying theory of this model can be traced back to the work of John C@8&9¢ 1952) who
RSTAYSR NBFESOGA2y +a all OiA@S:T LISNAAAGSYd FyR OF

knowledge in light of the grounds K I & a dzLJL2 NI AGZ FyR GKS FdzNIKSNJ C
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1910, p. 6). Reflectiom thissens&s A f £ 0S AYAUAlFGSR 6KSY Yy AGAYRAQDA
controversy or doubt about a problem that cannot be answered by formal logic adamkeinvolves
OF NBFdzf O2yaARSNIGAZ2Y 27F 2y SQa andiifcheSeF2804)ATHusf A AK
reflective thinking occurs only when an individual recognizes that a real problem, éristghen the
solution to the problem is natlready 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 yéhl, i.e.
defined problems. Consequently, a person who does not recognize thatadiaitus truly problematic

(i.e., uncertain or ildefined) cannot make reflective judgments.

A z

¢KS Y240 AYLERNIFYyGd FaadzyLiiAazy 2F GKS wwa A& OKI
knowledge and how they justify beliefs when they are faced witltefinedproblemsare 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 elgree of sophistication characterizing both epistemic cognitions and approaches to
justification develops with age and reflected experience in dealing witleflhed problems. As a

developmental model the RIM descritibsee levels that are further diffentiated intoseven stages

GKF G OKI NI Ol S Napdci§y tolmgke refiediive @idgRexiSdu@ B.



Figurel
The reflective judgment model
levels stages
Eachstagecharacterized
byX

6 |

ReflexiveThinking

1) specificepistemological
beliefse.g. onthe
sourcesthe production
andacquisitionof

QuasireflexiveThinking knowledge

2) typicaljustification
strategies

PrereflexiveThinking

aKing & Kitchener 2004

Each of thee stages is characterized Ip) 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 ac¢kung and

Kitchener, 1994)An individuabn the prereflectivelevelwould typically claim something to be a true

FILOG o0& NBFSNNAYy3I (2 KAa 8 KGN & & gza EISoNIwBtlliza @ v o &
02 dzZiK2NAOGARY AKSOFSHRYE 4 Killizhigdods ot l&adza defindeS { NHzS £
answer2 Y S Ydzad aLlSOdz I 0S dzyGAf GKS yagSNI Oy o6S LI
1y26ft SRISO® 9 FSNE ( KA yABthisSevalidlividuals d8 oatecognZelfSatikaatveddd ¢ 0 ©
might be uncertain or that there might be no right or wrong solution for a problem. In contrast,

individuak exhibitingquasrteflectivethinking acknowledge thatnowledge might be uncertain.

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

I oFAftlroftS 60tS@St nY G2K2Y akKlFtt 6S lailK 2SS gAfft
might be more than one perspective on a problem but they claim tiiatis caused by an idiasgratic

aSt SOGA2Yy 2F I NBdzySyda 2N 6SOFdzasS 1y2¢t SR3IS Aa |
have different opiniosand thus, thg RS f RATFTFSNBY (Gf & & A( KsorLtieBedef SY & ¢ 0

of reflectivethinking would typically dostantiate a claim by arguing that knowledge is an individual
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construction following certain rules using evidence that might be flawed by uncer@intys St c Y dalL
very difficult to know something for sur&ome sources are more credible than others anentually

g2dz Oy 0SS adaNB Sy2dzaAK (2 ,weighirfy Be diffardaNdptlois N tight 2 L
still come to a conclusion that has the best explanatory power albeit temporarily (veld@ , 2 dz Ol y

evaluate an argument with regardtotleA Yy R 2 F S@ARSYy O0S dzaSR ).yR (GKS |

1.4. Measuring Reflective Judgment

Most commonlyreflective pdgmenthas been measuregqualitativelyby means of the senstructured
Reflective Jdgment Interview (RJI) (King akidchener 1994). Duriig the RJI participants are
confronted with a number o$hort vignettes ofll-defined problems and are prompted to answer open
ended questionse.g, how they would explain that experts hold opposing views on a certain.ig$e

answers are scored by tragd raters using the Rettive Judgment Scoring Rules.

In modified form theRJI haalsobeen used in medical educatioasearchRoex et al. (2009) used-ill
defined problems from the RJI as well as newly developééfithed medical problems to elicibé
epistemic cognitions of trainers and trainees in a GP program in Belbiowever, participants were

not interviewed individually but within two focus groups. Statements referring to epistemic cognitions
were then scored according to the scoring rulesi the RJI. Results show that participants were mainly
arguing on the preand quastreflective level. Furthermore, the exposed level of epistemic cognition
differed considerably between didrent problems suggesting a largegree of content specificityn a

study at one US dental scho8loyd (2008) interviewed undergraduate students three times
consecutively over the course of their third year. Instead of using predetermirgefitled problems as

the stimulus materialstudents were prompted to repoiand elaborate on critical incidésthey 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 5.5%hich translates to progress frothe quasireflective gtageb) to

the reflectivelevel (stage6).



Since the R# an instrument using qualitative dai&js not suitable for use with larger groups of

individuals Thus,an objectively scored measure of reflectivértking has also been developetigt

Reasoning About Current Issues Test (RCI) (Wood, Kitchener & Jensen 2002). In this test participants are
alsopresented with iHldefined problems. However, instead ading 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, whigrie derived fromLJ: NIi A @cspaltsgsii & Q

prior studies usg theReflective Judgment Intervieweflects one of the stages of the RMawever,

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

instrument are rare overall. This might at least partly be due to thetfattthe instrument itself was

never published.

Thus, while the Rdue to its focus on dealing with-defined problemseems to be a very promising
conceptual modelor studying epistemic cognitiom medicine and medical educatipno instrument
exissasyet to pursue quantitative research questiodgjainst this background the goal of this stusly
to develop theReasoning about Medical Issues Test (RMi)chis supposed tde suitablefor

measuing reflective judgmenin medial contexts with largr groups.
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2. METHODS

2.1. Development of theTest

Asoutlinedabovel) KS ljdzr t AGe 2F |y Ay&dodikgRalze RefediveNS Tt SOGA G
Judgment Mode (RIM) has mainly been determined by scothrggstatements made during the

Reflective Judgment latview (RJIgnd assigimg themto the levels of the RIM. Typicallyeth
statementsthenreveal the predominant S@St 2F (G KIF G Ay RA @dilfintgoritias NB T f
the central idea of the @asoning about Medical Issues TedH(Rs topresen individualsa number of

typical statementghat representeachlevel of the RIM and prompt theta rate these in terms of their
agreement.The level of agreement on statements that express the predominant level of the

LI NI A OA LI y i aQ isedpactedthé Highes thad thaRadréedngnil on other statements.

Thereby it should be possible to determine the individual level of reflective judgrbgrdalculating
respectivescores Furthermore, if the statements can be assigned to one level of the hvate

sufficient reliability, it should also be possible to check whetherRkican be reproduced empirically.

As mentioned in the introduction, evidenpeevailsthat epistemic cognitioiis rather context specific,
especially with regard to academicrains. Thus, the stimulus material used for the RMb be related

to typical illdefined problems in medicine. Furthermore, the test items should capture typical epistemic
challenges in dealing with-tlefined problems in medicine rather than gener@tements that run the

risk of being too abstracra SRA & G y i ¢ @

To develop the tesitems wechoose three very common-illefined problems that are intensively and
repeatedly discussed in the medical literature: 1) Whether or not to treat otherwisthyeiadividuals

that have an elevated chesterol level with statinsRedberg and Katz, 201Btaha et al., 2012 2)

2 KSGKSNI 2N) y20 GARAZ2LI GKAO €26 oF O]l LIAYE Aa |y
been ruled out Abraham anKillackeyJones 2002; Deyo, 20023) Whether or not to recommend

regular breast cancer screening for womesiween the age of 30 and 60 (Broeders et al., 300z
developedshort vignettes (between 150 and 300 words in length) to illustrate these problechtoan

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 questionsthat werederived from the RJthe 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 respestige20

students commented on the vignettes.

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

phrased 35 prototypical statementlat would represent the different levels of the reflective judgment

mode (see Table)l

TABLHI
REFLECTIVE JUDGMENDEL, EXAMPLES TEMS FROM THE TEEVELOPMENT

Level Stage | Example of Statement
1 L 2y0S KIR G2 GFr1S adriiaya vye
thenlamvery restricfS Ay LINBAONAOAY3A (iKY
Prereflective ; A~ A . A = . .
o 2 aLT |ff SELISNIa oSN K2y Sau ad
thinking — — - —
3 O5AFTFSNBYU 2LIAYyAZ2Yya SEAaud o0SOl
gK2tS GKAYy3 Aa 2dzad F YIFIGGSN 2
4 G!a ey aIRF\QG 1y29 GKS RSTAYAID
Quasteflective SOGARSYOS G2 YIS AG FAG F2N KA
thinking c G5AFTFSNBY (G LRAAGAZ2YE | NAAS &aAy
2y (0KS olaira 2F GKS2NASa |yR R
5 G LG HifficulddSkNdv something for sure. Eventually you can be
) OSNIiFAY Sy2dzZaK (2 F2N¥ | LISNE?2
Reflective — — R —
thinking G{AYyOS RSTAYAUS IyasgSNAR Ay YSR
7 certain viewpoint e.g. with regard to how plausible the argumagion
Ad o0lFl&aSR 2y OdaNNByYyild SOARSYyOSdé

To check the content validity of the statements invited fourexpertswith a background in medical
education and pedagogical psychology wiere briefed about theheory underlying theRIM to assign

every item b the stage they felt it would refer t&Ve 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 W#sed the remaining 31 items for the

initial version of the testTablelll shows the resulting nutyer of items for each of the levedsd stages

of the RIM.
TABE Il
DISTRIBUTION OF IEEMCCORDING TO THEHRT RATINGS

Level Stage Number of itemsH=31)

1 4
Prereflective

L 2 3

thinking

3 4
Quasreflective 4 4
thinking 5 8
Reflective 6 )
thinking 7 3

The test consists of an introduction (one page) to explain the background, i.e. discuskfigel

problems in medicinésee appendixp ¢ 2 | @2AR LINRP YL Ay 3 2definddKS LI NI A
LINREOf SYaé Aa y2 i moesé R-Befired phiobl&his Ratin thegapy aibreast cancer
screeningg 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: Partidgparepromptedto

evaluate the 31 statements with regard bhmw appropriatethey think the statements are for either

justifying one's own point of view or explaimg the diversity of opinionsegarding problems like the two
examplesOn the next page theéems are then to be rated onfave-point category ratingscale with the

SEGNBYSE yIYSRY GOSNE AYIFLLINBLNARIFGSE | yR afFdz f e
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participants are prompted to choose up to three items that are most similar to theikiing and to rank
them according to their importanc&Ve added this element which has also been used in the RCl as a

supplementary indicator for the preferred level of reflective judgment.

Finally, the first page of the test contains information on thelkzaound 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 begpanerd when

an individual scrutinizes an-defined problem are predominantly situated on one level. However, since
GKS wwa A& | &aO2YLX SE aidl3S GKS2NEBE |y AYRAGDARdZ
other stages as well (Wood 199Thus, we developed scoringprocedure thatc provided the

conceptual model would be reproduced empiricalgccount for these premisesThis happens by

rescaling the item values aradlocatingthem specific weights that represent the level of refleeti

judgment they are assigned to conceptually.

Participant use a-point category ratingscale on each item to indicate their opinion on this statement.
Values between 1 andd&re assigned depending on the answer providida first step subscores for

ead of the assumed seven scales @e)calculated by averaging the item values within each scale.

Scl = (item &t Iltem 21t item JFert+ item e+ itembsey) / 5 etc.

In a second step an overall scdoe the RMlis calculatedas follows Becausdghe RIM is a hierarchical
model, higher levels represent a more sophisticated and differentiated argument quality and use. Thus,
more advanced and experienced studeate expected texhibit higher levels afeflective judgment

that should also lead to highscores in the RMT o guarantee thathe following transformationgre
madein order to calculate the overall score of the teigém values are rescaled and weighted to

represent the relative importance of tirerespective judgment level.
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1) In afirst sep the relativeimportance ofeach scale is calculatdéy the following procedure:

- Item valuedor each scalare summed up (S-item Isci+ ltem 21+ item Jci+ item 41+ item
5scretc)

- After subtracting the scale minimurtlgmber of items A1) sumsare divided by the maximal
scale valu¢Number of items x Shinus the scale minimum:
Sires= (2¢ 5/ 25¢5) etc.

- The rescaled sumsq{$ of the scaleare divided by the total of the rescaled sums:
Sirel = Sres/ Sestotal €1C.

The resulting valueSg)) represents the relativenportanceassociated 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 levektbag ko in the RIM.
Thus, he relative weight (&) of each scales multiplied with the rank of each level (represented by
that particular scale) in the RIM where level 1 is asslidgine value 1 and level 7 is assigned the
value 7. The total of the refiing products represersithe preferred judgment level {J) of the
individual:

Jret = (Qre1* 1) + (et * 2) + (Sre1* 3) + (Fre1* 4) + (Se1* 5) + (e * 6) + (Sre1* 7)
According to that scoring procedure an individual with a test scodpf = 43 for instance, argues

predomnantly on the quasireflective levédtage 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 studyhich was conducted during the winter semester of 2016/17

FUFM enrolls approximately 330 students once every year who then pass througyearstxirriculum

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

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 anarerm assessment. Since



15

the assessment takes place in thmiferent rooms, the student cohort is split randomly into three
groups of equal size (N110 respectively). For organizational reasons two of the three groups were
invited to participate in the study. It was explained to the students that participatiaghe study is
completely voluntary and that they could opt out anytime if they would wish to do so. The test was
provided as a papeand-pencil version. After finishing the test, participants put their copies in two boxes

so that their anonymity was guamgeed.

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 analysisrder to test whether the data fit the
hypothesized seven stages or the tleréevels of the RIM respectively. However, because this was the
first attempt to develop items that reflect the RIM we also considered an exploratory factor analysis i

case thee modekwould notbe confirmed

SPSS 24 and SPSS Amos 24 were used foatistical analysedlVe 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 an@®) a seven stages moddlhe exploratory factor analysis was perfeed as a
principalaxisfactoring followed by Varimax rotationMissing datavere excluded listwise.We

considered dactor asinterpretable if it is defined by at least three items having loadings of .30 or

greater and sharing at least half of their comanality with this factor Elrntratt, 1969. Items meeting

these criteriawere thenassembled into subscales. Internal consistency of the sealssstimated via

Cronbacl®d @
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3. RESULTS
313 first and189third year students participateoh the study. The average ag21.1 (SD 3.9) and 22.9
(SD 9.5). In the first year 203 studeate female(65%) in the third year 126 (8a) This proportion

resembles that ofhe two studert cohorts invited for the study.

3.1. Factor Avalyses

TablelV shows theridicators of the confirmatory factomalysis. Th@alues daot indicate a good

model fit: the factor loadings are mostly.30 (range .028 0.40).Only fourii SYa KIFR f 2 RAy 34

TABLE IV
INDICATORS OF THRNREIBMATORY FACTORIARSIS
c? df p c?df | GFI | AGFI| NFI | TLI | CFlI | RMSEA
cut-off Scores >.05 | <2 KOG DPd x DPdx DPqx90 | ¢.06*

Original

Model(Seven = | 1531 055|413 | .000 |37 |.84 |.81 |.50 |51 |57 |.07
Stages nested in

three levels)

Threelevelmodel | 1671.505 | 431 | .000 | 3.9 79 | .759 | .38 | .41 | .45 | .08

Sevenstages

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

(A)GFI = (Adjusted) Goodness of Fit CFl = Comparative Fit Index
NFI = Normed Fit Index RMSEA =d®t Mean Square Error of Approximation
TLI = Tucker Lewis Index *if N > 250

The exploratory factor analysgglded three factors explaining 24of the variance .Due tofactor
loadings< .30sixof the 31 items were exclude@neother itemwasexcludedbecause of double
loadings (No. 16)Table \presents the rotated loadings tifie items.Reliability and scale indices are

shownin Table VI



TABLE V
RESULTS OHE EXPLORATORY BRCANALYSIS, FACTORDINGS OF THE I'BEM
a2/h2 a2/h2 a2/h2
No. | EC*| Item F1| F2 | F3 | h?
F1| F2 | F3
Faced with multifaceted findings from scientific studies you ha
7 | QL [to arrive at your own conclusions and since people are differe| .36 | .04 | .27 | .20 | .64 | .01 | .36
their interpretations are different too.
Even experts hold different opinions as they lerade the
9 | RL available ewdgnce differently. However, some conclusions arg a2 0al 271 201 961 01| 02
more appropriate than others and reflect a more comprehensi
synthesis of the available information.
15 | oL Prgsumaply, we will never agree on such |§saaeme scientific 31! 201 20| 17| 561 23| 23
evidence is constantly evolving and changing.
Since definite answers in medicine are rare one must evaluatg
17 | RL | certain viewpoint e.g. with regard to how plausible the A5 .17 30| .24 | 86| .14 | .01
argumentation is based on current dence.
19 | PL Un_certa!n_ty with regard to medical decisions is primarily a ma 31| 26| 14| 181 53| 37| 11
of insufficient experience and knowledge.
20 | RL Itis very difficult to know something for sure. Eventually youd 411021 25| 16| 591 00| 39
be certain enough to form a personal opinion on a specific iss
No matter how competent, experienced or knowledgeable yoy
22 | QL |are: uncertainty regarding medical evidence will never comple .55 | -.02|-10| .31 | .96 | .00 | .03
dissolve.
24 | oL The dlffe_rent V|ewp0|_nts are caused l:_)y different pe_rspegtlves: 37| 261 23| 26| 53| 26 | 19
biochemist takes a different perspective than a sociologist.
25 | RL |Knowledge in general is fluctuating and prone to uncertainty. | .57 | .05 | .01 | .33 | .98 | .01 | .00
29 | gL|EUQE AY OUKS ylUdNE 2F YSRAOI 45! o5 18| 24| 84| 01 14
definite answer.
While there is no such thing as a definite truth in medicine you
30 | RL |can still assess the quality of a specific propositionance.g. in| .47 | -.16 | -.15| .27 | .82 | .10 | .09
terms of plausibility, transparency and credibility.
L R2yQl {GNHzZaG NBadzZ 6§&a& FTNRY
4 | QL | by the pharmaceutical industry and thus, the outcomes are big .07 | .62 | -.06| .39 | .01 | .98 | .01
in favor of the respdive manufacturer.
The major reason for the different opinions is that some exper
5 | QL |present the evidence from studies in a biased way in favor of | .04 | .57 | -.05| .33 | .01 | .97 | .01
specific interests.
6 | RL I_trust the offnmalmedlcgl gw_dellnes because they are a result 07 -34] 02| 12| 04l 95| 00
rigorous and systematic review process from experienced exg
13| PLILFT ff SELISNIa ¢6SNB Kz2zySad ¢-20|.48|.17|.30| .13 | .78 .10
21| oL Sln_te there is so much ewd_enc_e on med!cal issues it is quite 11! 35| 33| 241 05| 51| 44
arbitrary what one uses to justify a certain position.
1 “ 3 % A w A w A A i
31| gL|l YTeNUdyl asStex Yiye SELISNUIE| 0| 55| 17| 32| 13 |1.05| .04
act independently from third party or commaal interests.

17
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A o the evidence to make it fit for his or her own purpose. ~02] .36 | 33 | .24 I
s | pL Befo_re | become too confused by controvers_ladfngs _from _ 04l 14| 43| 21| o1l 10| 90
studies | prefer to rely on my personal experience with patient
Different opinions exist because we do not know enough yet.
LU || [P Thus, the whole thing is just a matter of belief. 05| .28 | .39 24 (AN
On a recent conference Professor X who is a renowned expe
11 | PL |the field advocated statin therapy very much. | will follow this | -.15| -.16 | .37 | .19 | .12 | .13 | .74
advice.
18 | PL | have perso_nally seen patients dymg_ whose life could_have b 08| 03! 44l 20! 03! 00| 95
saved by a tiraly therapy. Thus, | am in favor of screening test|
26 | PL | once had to take statins myself and haql a horrible experienc 14| o8l 40! 191 111 04 | 86
Since then | am very restrictive in prescribing these drugs.
When there seems to be more than one answer | usually adheg
27 | PL |to what | learned during my residency in XY which so far has | -.01 | -03| .44 | .19 | .00 | .00 | 1.02
never failed me.
Excluded items:
1 | pL | have treated many patients with statins and never witnessed .11 | -.06 | .24 | .08 | .16 | .04 | .73
any sevee sideeffects.
2 | oL Certainly, other individuals might come to alternative conclusi¢ -.02 | .20 | .28 | .12 | .00 | .34 | .67
AT GKSe LIAO] GKS aNRIKGE |+ NI
3 | pL Such controversies arise because we do not know enoughye| .01 | .08 | .08 | .01 | .01 | .67 | .59
Future evidence will prove who is right.
It all depends on the perspective you take because this 29| .23 25| .20 | 41| 26 | .32
12 | QL | determines how e.g. the results from different studies are
interpreted and used to build an argument.
14 | oL Different positions arise since knowledge always has to be 16| .03 | .08 | .03 | .89 | .02 | .20
constructed on the basis of theories and data.
Medical science is not just based on facts. Personal views an{ .31 | .17 | .30 | .21 | 45 | .13 | 41
16 | QL | - S ) .
opinions do also matter resulting different points of view.
I rely on medical textbooks very much because they are writtg .00 | -.15| .25 | .09 | .00 | .24 | .72

23| PL by experts in the field.

N=489;ltems are grouped factewise. Excluded items are listed at the bott@f the table
h2= communality
a%/h2 = Proportion of the communality explained by the respective factor (a=loading). Should be >.50

*EC = Expert Categorization ievel of the Reflective Judgment Model the Expert had assighis item to: PL =
Prereflective Level / QL = QuasiflectiveLevel / RL ReflectiveLevel

18
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TABLE VI
RELIABILITY AND SEWMDICES
explained Number | Scale | Standard | Discriminating| / N2 y 0
variance L
(%) of ltems Mean | deviation | power (range) a

Factor 1
60a02YLI § 7.64 11 3.84 5.21 .18-.46 .67
NBI d&2YyAY
Factor 2
6aalSLIA 6.82 7 2.54 4.08 .26 - .45 .65
NBI a2y AY
Factor 3
0G4 SELISNA|  gag 6 256 363 17- 38 57
based
NBI a2y AY

The items loading on factdressentially express three major themes: uncertainty mfaerent 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, 28)well agthe needand possibilityo evaluate the qualityf
arguments regarding their plesibility and their use of the available evidence (No. 9, 17, 20780},
6S yIYSR T Ol 2N y2 dncontrastractsrIerBoeacedl i msitizayhfaiyilydekptess
skepticism either regarding the honesty or neutrality of experts (No. 5, 18n8¢, with a negative
loadingg No. § or the credibility of results from scientific studies (No.lA4)ine with that, other items
express mistrust in the integrity of the way arguments are used (No. 21Ti2&3, factor No. 2 was
fl6Stf SR a®y NS Ans Wa8lihg on factomBostly relate to the role of personal
experience as a guideline for medical decisions (No. 8, 18, 26Tt2 pther items bring up experts as
credible sources of knowledge (No. 11) and individual idiosyncrasiageason for differing opinions

(No. 10). Thus, w¢f | YSR Tl Ol 2N) H2 & S&R NEHE HDENWM T AG D



3.2. Comparison withExpert Mapping

We alsoreviewedto which of the stages of the RIM the itenfehe three factordhad been assigned to
by the expert panetluring the test constructiophase(table VI). The majority of the items of factor 1
had been assigned to threflectivelevel, the items of factor 2 largety the quasieflectivelevel andall

of the items of factoi3 to the prereflectivelevel.lt isimportant to note that two items (No. 19 / Factor 1

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

TABLE VI

NUMBER OREMSIN EACKDF THE THREE FACSWRITH REGARD TO TH¥EL AND STAGE
THEY WERE ORIGINASSIGNED TO BY ERIPRATING

Level(accordng to RIM) Prereflective Quasreflective Reflective
Stage(according to RIM) 2 3 4 5 6 7
Factor 1

., = A s XL 1* 4 4 2
0a02YLX SE NBI a

Factor 2

C x4 Ay xR AL x 1 3 2 1*
0aalSLWAO NXEI a

Factor 3 n 5

OGSELISNASYOS o

*This itemhas a negatie loading.

3.3. TestSoring

Regarding the calculation of the preferred level of judgment we adapted the algorithm depictieel

method sectiorto adjust it to the three factor solution. Thus, we rescaled and transformed the item
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values for the three emipically derivedactorsinstead of the seven postulatddvels As a consequence,
the maximal value for the preferred level of judgment is 3, indicatmgplex reasoninghe minimum is
1, indicatingexperiencebased reasoningAmong the first year studas the preferred level of judgment
is 219 (SD (14) and among the third year studernitds 222 (SD (L0). The distribution of the RMI scores
is shown in Figure Zhe difference is statistically significafihdependentsamples ITest: téd47)=

2.445p=0.0150 ¥ (G KS STFTFSO0G 1% Sl 7¢DIYy Qa4 RO A& nod

Figure 2
Distribution of the RMI scores

1styear studens (N=293) 3dyear students (N=156)

Frequency
Frequency

RMiscore RMI score

Further analyzes turned out that the preferred level of judgment diddiféer with regard to gender,

age or prior experience within a health profession.
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We also analyzedhich statements students pickdmbcause they deemed them to Isémilar to their

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

the students in each category.

TABLE VIII

STATEMENTS THAT N5 PICKED BECAUWSEY DEEMED THEVMBESSIMILAR TO THEWWN
THINKING. SHOWN AREE THREE STATEMBWHISTIONED M&X FREQUENTLY INHEAC
CATEGORMEMS ARE IDENTIFEY THEIR NUMBERDANHE FACTOR THEEK IXBADING ON.

1styear students 3dyear students
) No. 301 (17,5%) No. 301 (31,9%)
X A& Yzad |, . _ .
think N=303 | No. 91 (10,9%) N=144 | No. 171 (11,1%)
No. 171 (8,9%) No. 291 (10,4%)
L No. 221 (12,1%) No. 91 (13,8%)
X A& asozy,._ _
. N=297 | No. 91 (9,8%) N=138 | No. 171 (12,3%)
how | think.
No. 241 (8,4%) No. 291 (11,6%)
A5 G KW No. 221 (14,2%) No. 91 (11,9%)
i:“nk & URIWNE 589 | No. 301 (10%) N=135 | No. 221 (11,1%)
' No. 171 & No. 241 (9%) No. 171 (11,6%)
CKSNB Aa | O2NNBflLGA2y 0686688y (KS

aGdzRSydaQ wal

loading ond { LIS | NX¥01§, px<0D1)AR ( dZRSY (1 4 Q wa l¢indic@idgaBneeh y ONB I a4 S &

sophisticated level of reflective judgmeaqthe factor number decreasgfactor 1 indicates the highest

level of RJ while Factor 3 indicates the lowest level pbf RJ
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4. DISCUSSION
The objective of this study was to develop a test for assessing refl@atigesnent in medicineccording
to the Reflective Judgment Model (RIMEgnce, ailot version of the Reasoning about Medical Issues
Test (RMI) was administered to two cohorts of medical students in their first and third@eaprimary
goal was to testhe conceptual model of the RIM by means of a confirmatory factor analysis.
Unfortunately, we were not able tachieve this goaNeither of thethree models testedwvith the CFA
did show an acceptable fieveral reasons come to mind that might explais tieisult. First of althere
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 ithe RIM (Priemer 2006). Furthermotleis wasthe first attempt to construct a
standardized test based on the RIMtke items have not beemanalyzedosychometricallyrior to their
use in the testThus, at least some ttfie itemsmight not have been prése enough to meet theather
restrictiverequirements of the CFA testinglurley et al1997) Another source of error or noise might
be the mapping of the item$o the levels and stages of the RIM that was used as the template for the
CFA. The mapping wdased on expert ratinggvhile all the experts had considerable experience in
medical education as well as pedagcal psychologtheir knowledge and expertise regarding the RIM

might have been limited producingpo muchvaguenesén the classificationfathe items.

With regard to theresults of the exploratory factor analysige difficulties were less pronounced. It

yielded athredactora 2 f dziA 2y Fff2gAy3a F2NJ I YSIYyAYy3IFdzZ AyiS
captures the typical characterist of medical knowledge and reasoning. Individuals agremsithghese

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 evatuhie quality of

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

individual differences do exist and explain them gagth different frames of reference. Factor 2

6 aal SLI A Oin ddiirastidisgiys ¢ differént attitude. One might argue that individuals agreeing

with these items seem to acknowledge that different opinions regarding medical issues do exist. But



24

instead of accepting this fact as an inevitable consequence of the uncertainty interaedical

knowledge and problems they rather think that it roots in individual or collective bidstrariness or

even dishonestyit seems as if the insight, that uncertainty and controversy regarding medical issues and
problemsdo exist causes somesdiomfort, probably because these students do not know yet, how to

handle these challenge$hey do however trust official guidelines as the expression of collective wisdom
andNA 32 NR dzd LN} OG A OSHP aGHRO NBNI&AR YO & SEHES sEpSyF ®S e = 02
understanding of epistemological issues as individual experience is the most prominent source of

evidence and security here. While uncertainty might existan be diminished or eliminated by

NEFSNNAY3I (2 2 grd&expetese0ofelpernslSNA Sy OS

These descriptions suggest thaetempirically derived factors do resemble the levels of the Reflective
Judgment Model to a large extenh fact, compared to the item mapping of the experts during the test
construction process there is alsonsiderable overlapihe empiricalresultis certainlyno perfect match

as two of the three factors do also embrace items that the experts allocated to other vaisges

Fourof the elevenitems included in the complex reasonifagtor were supposel to relate tostagefive
(quasireflectivgl YR 2y S (12 GKS LINBNBTt SOUAQPS tSOStd | 26S0Q

G2 YSRAOIf SOA&A2Y A& LINAYINREE I YFGGSNI 2F Ay3
loading which means #t individuals exhibiting complex reasoning ratldéagree with this statement

which is in line with the thematic focus of this fact8imilarly one of the sevenitems of the skeptical
reasoningfactor wassupposed to relate to the reflectivi@ageby the expertsandhas a negative loading

Ob2d cY aL GGNXzAd GKS 2FFAOAILIE YSRAOIf 3IdZARSt Ay S
NEJBASE LINROS&& T NEP.Agah HHIEbKEsSghEeSvith redard oSthelskedtiéisin
reflectedinthda FF OG 2N ¢KA& YAIKG Ff&a2 o6S GNHzS F2NJ AGSY
O2y iNRPOSNEASE d2dA RyQli SEA&aGéO GKFEG 6+ & aaraaySrF
experts and the students interpreted this statement differentliie experts might have focused more

on the second partg & dzOK O2 y (i NB @ S NEhickhnwbulddaZhdrexRilyit@ dimpSfiedk & G ¢

understanding othe complexity of scientific discours& S & & 1 S LJi and@he otlerindrdBightl a
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have focused more on hfirstpart(@ A ¥ | £ £ S E LI$bedndse caseNdd corkingertidlli biased
experts or scientific misconduct have been repeatedly reported in the nEmeexperiencebased
reasoningactor however, does only include items that were supposed to rdtathe lowest, the
prereflectivelevel Thus, since the majority of the items constituting the three factors still come from
their matchingstageor from neighboringtages the notion that the three levels represent a hierarchy
of epistemological beliefeemains intact despite the differences in the empirical and the conceptual
mapping of the itemsiNeverthelessthe empirical model igot as sophisticated as thariginal RJM and
further studies will be necessary to find out whether revising some oftémes or adding new items will
eventually lead to anore differentiatedmodel that reproducesot only the three levels, but aldbe

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

After adjusting the algorithm for calculating tipeeferred judgmaet level of thestudentsto the three
factor solution the resulting values wegel9for the firstand 222 for the third year studentsndicating
that both groupsmainly argued on thekeptic reasoninggvel(i.e. quasireflective)Arguing orthat level
means that thestudents have some awareneskdifferent opinions andincertaintyasa frequent or
typical component of medical problem solvitdpwever they still lack a deeper understanding on how
to explain conflicting views other than by relatitigem to individual or idiosyncratic preferencé€ing
and Kitchener, 1994As mentioned above tadiesmeasuringhe reflective judgment level of medical
students are raremakingit difficult to interpret thesedata. In the qualitative study with GP traineis
Belgium the detected level of reflective judgment was-mequasireflective which would be rather low
if one assumes that therghould be somelevelopment tavardshigher levels during medical education
(Roex et al., 2009)n contrast, US dental stedts progressed from the quasireflective to the reflective
level withintheir third year which seems to be a rather significant stepuch a short period of time
(Boyd, 2002)With an effect size of @9 the difference between the first and the third yestudents in
our study is rather small arelzen the more advanced studerdsgueprimarily on the skeptic reasoning
i.e., quasireflective leveHowever, @spite these rather subtle differences there is gabther indicator

suggesting thasome developrant betweenthe first and third yeamighttake place. Students in both
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INRdzLJA LIA O1 SR Wihilé the® Ys®q/siich thidgias adefinite éruth in medicine you can
still assess the quality of a specific proposition or claim e.g. in terms oflglaystransparency and
credibilityt 0 Y2ald FTNBIldSydate a GKS 2yS GKIF Gloddédov2ad
the complex reasoning factdry the EFA and according to the prior expert rating it was assigned to the
highest stage (7)fdhe RIM. Howevegs HRbleVllireveakonly 17.5% of the firsyear students made

this their first choice compared to 31.9% of the thirelar students. Similar change$ess pronounced
though¢ are noticeable for statement No. 17 and No. 25. Bt#gmsloadedon the complex reasoning
factor and were assigned to stage 7 (17) and stage 6 (25) during the expert Tatirsgt seems thathe
more advanced students pick less statements more frequently crystallizirgpthplex reasoningevel
more clearlyNeverthelessfurther evidence especially from longitudinal studies will be needed in order
to find out whetherthis interpretation holds true andtudentYeflective judgment leveleallyincreases

over the course of their studies.

Tofurther interpret suchfindings,it is of utmost importance to refer to the content of the respective
curriculum. Thesixyearcurriculum atthe institution of our studyF 2 NJ A y & { | yr&lBichakkAdd NJ { K
Duringthe first two preclinical years didactic lectures and etlrather teachercentredformats 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
nationalsurveys have shown, this igjaneralproblem affecting medical educatiail overGermany

(vottiner and Woisch, 2010Y hus, thdindingthat the difference betweeriirst and third year students

in our studyis rather subtle might reflect the fact thalisdzZRSy 6 4 Q NB ¥t SOGAGS 2dzR3IY

challengedr specifically addresseturing the course of their studies.

4.1. Limitations

Overall, the empirical modelerived in our studyslimited. The internal consistency of the scales is quite
low as is thaliscrimination power of some of their items. Thusits current form the RMiest is

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

individual personAs already mentioned, our link between the coneg model and the template for
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the CFA might have been too vagespite the fact that the levels and stages of the RIM are defined by
gualitative attributes, the stages of one level also share some commonalities. Timighitberather

difficult to cgpture 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 it&truand preparation to assighe

items with greater certainty to the different stages of the RIM. fémticipants ofour sample were

medical studentfrom just one institution which might have resulted in groups that are too homogenous
in terms of thei responsesThus, t would have been desirable to have a sample exhibitingsgrectrum

of reflective judgmenmore fully.

4.2.  Conclusions

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

to developa meaningful quantitative measufer epistemological beliefs. We did not succeed either in

our attempt to reproduce the sophisticated structure of the RIM directly. However, our findings suggest
that basic assumptions t¢iie RJM seem to be valifirstly the distribution of the RMI scores in both

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

with ill-defined problemsSecondly, thdifferences between the firsand the thirdyear students

alludesto the developmental aspect of the RIM&ag dzZRSy (1 8 Q NI FeerBs0 avbl@Ser2 dzR3I Y S
the course of their studieszurtherevidencewill be needed to corroborate the quality of our instrument

and tosubstantiate these assumptiotirs orderto better understand how medical education can foster

the development ofi (i dzR &fedtiveQudgment.
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Dr. G. Fabry Phone #+49/ +761 / 203 5512
Albert-LudwigsUniversity Fax: ++49/+761/203 5514
Medical Psychology & Sociology fabry@unifreiburg.de

Rheinstr. 12 / 79104 FreiburgGermany

Dear students,

today we would like to invite you to participate in a research study conducted by Bab®; of Alber
LudwigsUniversity 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 voluntanothing you say on the questionnaire will in any way

influence your present or future course of studou 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 stlidy wil
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 everydayrlifigr. responses will strictly

be handled anonymously, no one will &ble 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 fromefsturveys we need a code
that enables us to relate your responses without identifying you personally.

Thus, you should be the only one who knows tlideand you should definitely remember it.

To ensure this please note in the respective boxes:

1. the first letter ofyour mother's first name (e.g.Efiir Eve)

2.  the first letter ofyour mother's maiden name (e.g.M fur Miller)

3.  your mother's birthdayj(st the day, two digit$ (e.g.05fur April 5th, 1958)
4.  the month of your mother's bithday (two digits) (e.g.04 fur April 5th, 1958)

Please provide us with the following information on your person:

I NE @& 2 distmale O male C?
How old are you? XXDd &SI N&
For how many semestehave you been studying medicine? ... (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 Ono O

(p))
Z
fot

If your answer is yes: For how long have yoarbeorking? XXXXPd &
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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 argumentseused.
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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
screenimy 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 treatethvai 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 sick effects (e.g. muscle weakness, fatigue, memory loss and even diabetes) are so severe that
they outweigh the potential benefits (JAMA 307/14:14B992, 2012).

Another example is screening for breast cancer. Breast cancer is the most common cancer inimvomen
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 bigsef 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 daiitstleat

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 impented, 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 unelrgo 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: 1495; Dtsch Arzteblatt 105: 134)

Obviously, even expert nfighave 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 pges you will find a number of statements that a person might use

9 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;
1 to explain wly different individuals hold different opinions on these issues.

Please indicate for each statement how appropriate you thinktd jestify one's own point of view or

to explain the diversity of opinionskor each statement you can use-p&int scalethat 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 indicte for each statement how appropriate it is to confirn very fully
an opinion or to explain the diversity of different opinions. inappropriate-................ appropriate
-/ |
1. Ihave tre;ated many patients with statins and never witnessed any| 4 1 1 1 1
severe sideeffects.

2. Certainly, other individuals might come to alternative conclusions if| 4 1 1 1 1
GKS&8 LIAOl GKS aNRIKGE | NBHdzYSy i

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

4. L R2y Qi fiombrgistulNds Bedzuse ey are sponsored b
the pharmaceutical industry and thus, the outcomes are biased in | 1 1 1 1 1
favor of the respective manufacturer.

5. The major reason for the different opinions is that some experts
present the evidence from stlies in a biased way in favor of specific 1 1 1 1 1
interests.

6. Itrust the official medical guidelines because they are a result of a| 4 1 1 1 1
rigorous and systematic review process from experienced experts.

7. Faced with multifaceted findings from sciéit studies you have to
arrive at your own conclusions and since people are different their | 1 1 1 1 1
interpretations are different too.

8. Before | become too confused by controversial findings from studie 1 1 1 1
prefer to rely on my personal experience withtients.

9. Even experts hold different opinions as they evaluate the available
evidence differently. However, some conclusions are more 1 1 1 1 1
appropriate than others and reflect a more comprehensive synthes
of the available information.

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

11. On a recent conference Professor X who is a renowned expertin tf 1 1 1 1
field advocated statin therapy very much. | will follow this advice.

12. It all depends on the perspective you take because this determines
how e.g. the results from different studies are interpreted and used 1 1 1 1 1
build an argument.

13.LF Fff SELISNIa ¢oSNB Kz2ySad adz 1 1 1 1 1

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

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

16. Medical science isat just based on facts. Personal views and opini¢ 1 1 1 1
do also matter resulting in different points of view.

17. Since definite answers in medicine are rare one must evaluate a
certain viewpoint e.g. with regard to how plausible the argumentati¢ 1 1 1 1 1
is based on current evidence.

18. 1 have_ personally seen patients _dying whose life <_:ou|d have beens | 1 1 1 1
by a timely therapy. Thus, | am in favor of screening tests.

19. 'Uncertginty with 'regard to medical decisions is primarily a matter o 1 1 1 1
insufficient experience and knowledge.
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Please indicte for each statement how appropriate it is to confirn very fully
an opinion or to explain the diversity of different opinions. inappropriate-................ appropriate
20. Itis very difficult to know something for sure. Eventually you can b¢ 4 1 1 1 1
certain enough to form a personal opinion on a specific issue.

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

22. No matter how competent, experienced or knowledgeable you are; 4 1 1 1 1
uncertainty regarding medical evidence will never completely disso

23. | rely on medical textbooks very much because theywritten by 1 1 1 1 1
experts in the field.

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

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

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

27. When there seems to be more than one answer | usually adhere tag
what | learned during my residency in XY which stidarnever failed | 1 1 1 1 1
me.

28.1a t2y3 la 65 R2yQi ly2é¢ GKS R, 1 1 1 1
evidence to make it fit for his or her own purpose.

20.LGQa Ay GKS yldGdzZNBE 2F YSRAONE | 1 1 1 1
answer.

30. While there is no such thing as a definite truth in medicine you can
assess the quality of a specific proposition or claim e.g. in terms of| 1 1 1 1 1
plausibility, transparency and credibility.

31. Unfortunately, many experts are not credible because tReg y Q (i 1 1 1 1 1
independently from third party or commercial interests.

In addition: Please pick from the above statemenis to threethat are most similar to your thinking.
Please write down the respective number in the boxes below:

{

drdSYSyiax

No. No. No.

X rhodt how | think X decdond moshow I think

X  thid@ most how [ think.

Thank you very much indeed for your support and effort!
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Pimtversity OoF biiiNnDis

AT CHICAGO

Exemption Granted
September 7, 2016

Goetz Fabry, MD

UIC Medical Education Student
Freiburg University Medical School
Department of Medical Psychology
Rheinstrasse 12, 79104

Freiburg Germany

RE: Research Protocol # 2016-0839
“Reflective Judgement in Medicine”

Sponsors: None
Dear Dr. Fabry:

Your Claim of Exemption was reviewed on September 7, 2016 and it was determined that your
research protocol meets the criteria for exemption as defined in the U. S. Department of Health
and Human Services Regulations for the Protection of Human Subjects [(45 CFR 46.101(b)].
You may now begin your research.

UIC Exemption Period: September 7, 2016 — September 7, 2019

Lead Performance Site: Freiburg University Medical School (Freiburg Germany)
Other Performance Site(s): UIC

Subject Population: Adult (18+ years) subjects only

Number of Subjects: FUMS: 700; UIC: 0; Total = 700

The specific exemption categories under 45 CFR 46.101(b) are:

(1) Research conducted in established or commonly accepted educational settings, involving
normal educational practices. such as (i) research on regular and special education instructional
strategies, or (ii) research on the effectiveness of or the comparison among instructional
techniques, curricula, or classroom management methods; and

(2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement),
survey procedures, interview procedures or observation of public behavior, unless: (i)
information obtained is recorded in such a manner that human subjects can be identified, directly
or through identifiers linked to the subjects; and (ii) any disclosure of the human subjects’
responses outside the research could reasonably place the subjects at risk of criminal or civil
liability or be damaging to the subjects' financial standing, employability, or reputation.

Phone: 312-996-1711 http://www.uic.edu/depts/ovcr/oprs/ Fax: 312-413-2929
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2016-0839 Page 2 of 2 September 7, 2016

You are reminded that investigators whose research involving human subjects is determined to
be exempt from the federal regulations for the protection of human subjects still have
responsibilities for the ethical conduct of the research under state law and UIC policy. Please be
aware of the following UIC policies and responsibilities for investigators:

1. Amendments You are responsible for reporting any amendments to your research protocol
that may affect the determination of the exemption and may result in your research no
longer being eligible for the exemption that has been granted.

2. Record Keeping You are responsible for maintaining a copy all research related records in
a secure location in the event future verification is necessary, at a minimum these
documents include: the research protocol, the claim of exemption application, all
questionnaires, survey instruments, interview questions and/or data collection instruments
associated with this research protocol, recruiting or advertising materials, any consent
forms or information sheets given to subjects, or any other pertinent documents.

3. Final Report When you have completed work on your research protocol, you should
submit a final report to the Office for Protection of Research Subjects (OPRS).

4. Information for Human Subjects UIC Policy requires investigators to provide information
about the research to subjects and to obtain their permission prior to their participating in
the research. The information about the research should be presented to subjects as
detailed in the research protocol and application utilizing the approved recruitment and
consent process and documents.

Please be sure to use your research protocol number (listed above) on any documents or
correspondence with the IRB concerning your research protocol.

We wish you the best as you conduct your research. If you have any questions or need further
help, please contact me at (312) 355-2908 or the OPRS office at (312) 996-1711.

Sincerely,

Charles W. Hoehne, B.S., C.I.P.

Assistant Director, IRB #7

Office for the Protection of Research Subjects

ce: Ilene Harris, Medical Education, M/C 591
Alan Schwartz, Medical Education, M/C 591
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