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SUMMARY The Scripr Corcordarice (SC) test # desipned o
micasure the organization of knowledpe that aflozys nterpretation
of data in clindeal reasoning, An originaliy of the test &5 that anser
keys use an aggregate scoring method based on anstvers given by
a panel of experts. Previous studies heve shown that the 8C 1es
has pood comstruct oalidiny, This soedy, done in wrology, explores
(1) the stabitny of the constrect validity of the fest goross e
different lnguistic and learning environments and [2) the gffece
of the use of experrs wio belong o different entironments, An
Sfi-items SO test eoas administered to participanls from & French
and a Canadian wniversivy. Too levels of expertence were tested:
25 residents in urology (11 from the French wningrsiog and 14
Srom the Canadign wmiversivy) and 23 sudents (15 from the
Fremch facufty, eight from the Canadion focrelon). Reliahilice
analysis was seudied with Cronbach’ alpha cogfficient. Scores
bersveen groups were compared by analvsis of variance, Reliability
coefficient of the 80 irems test evas O0.794 for the French parvici-
fraries and .75 for the Canadian participants. Scores increcased
with clinical experience in wrolagy in whe oo sites, Candidates
abtaired Migher scores swhen correction was done using the answer
fezy provided by the experts from the sawme country These dora
suppere the stabiliny of the construce validicy of the tool acoross dif~
Jevent fearming entirontHants,

Introductaon

Until recenty, the search for insruments to assess clinical
competence was based on a traditional concepuon of the
namre of clinical competence. The development of compe-
tence was considered as being cqual to the development of
each of itz components. However, growth in competenece
appeared moere capricious than expected. This empirical dis-
illusion has stimulated cognitive peychological research into
the development of expertise (Schunidr er al., 1990, Van Der
Wieuten, 1906}, Several authors have escablished that, in mostc
clinical situations, medical reasoning is & hypothetico-dedoc-
tive process (Elstein o af., 1978; Barrows er af, 1982) char-
acterized by early generation of hvpotheses, orienced daca
collection and decision-making judgement, using collecred
data to confirm or reject hypotheses, Expertise development
of professienals appears to be strongly related to knowledge.
However, the way in which knowledge is stored, used
and rermieved characterizes differences between novices and

cxperts, Experienced practitioners possess elaborared ner-
works of knowledge fitted to the tasks they regularly do
(Feliovich, 1983; Custers e al., 1996; Zettz, 1997). These nat-
works, named zcripts (Feltovich, 1983; Schmide er af., 1990;
Charlit &z of., 20004a), are organized to fulfil goals within tasks
concerning diagnosis, straregies of investigation or treatment
options, They begin to appear when students are faced with
their first clinical cases and are later developed and refined
during rtheir enrire clinical carcer (Schmidt e afl. 1990;
Bordage, 1994). The scripr theory states thart in diagnestc
gituations clinicians fll their working memory with knowl-
edge related to each relevant hypothesis. This activated
Enowledge is then used in a deductive process to actively seck
information rhat will allow confirmarion or rejecrion of
respective hypotheses (Charlin er af., 2000a).

These cognitive psychological models have proved o be
uscful for new directions in assessment. A new Willen assess-
ment tool, the Script Concordance (SC) test, was in fact
designed to measure the richness of these networks (Charlin
et al., 2000b). The test approach consists of presenting exam-
inees with a geries of patient problems and then asking exarmn-
inces to make disgnostic, investigatve or therapeudc
decisions when specific elements of information arc provided.
It places examinees in weirten bur authentic clinical sinaations
where they have to interpret data to make decisions.

Contemporary assessment tools of clinical reasoning have
repeatedly shown the puzzling fact that caxperienced clinicians
score hardly berter and sometimes worse than less experi-
enced clinicians or students (Van der ¥Wileuten, 1996), This
counterintuitve finding, called ‘the intermediate effect’, indi-
cates thar most of these methods, especially written exami-
nations, 1.e. multiple-choice rests, measure clinical factoal
knowledge rather than clinical reasoning competence and
are inwalid indicarors of the work clinicians actually do in a
practice sering (McGaghie, 1993), In conreast with these
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findings, earfier studies bave shown that 3C tests have good
construct vabdity with an increase in the mean scores of
partcipants with different levels of clinical expertise (Charlin
et af, 1998, 2000b). The 5C test was developed to explore
the capacity of data interpretation when making clinical deci-
sions, clearly a skill thar belongs more to clinical comperence
than the sumple recall of factual data.

The scoring process uses an aggregate scoring method
(Norman, 1985, Norcind ¢ 4, 1990). The peinciple is that
any experienced clinician response 15 3 reflection of expertie,
and responzes for which there is no agreement among cxperts
should not be discarded. The test i3 submitted to a group of
experienced clinicians and scoring is weighted by the degree
of agreement between experts. This scoring is in no way arti-
ficial or arbitrary but it could be influenced by the culiural
environment and the field of clinical activities of the refer-
efice panel.

In previous studies on the SC test (Charlin er all, 1998,
2000b), candidates sat their examination in the same lan-
puage {French) and were trained in one common medical
culrure, In the present study, we looked for arguments
supporting the idea that the same test would be able to
disciminate among partcipants across different countries
according to their level of clinical experience, despite culoural,
educational and institutional differences. The domain of
assessment was urology. Two research hypotheses were
tested: (1) rthe capacity of the test o diseriminate among
candidares with different levels of experience should persist
even if the leamning and cultural envitonment of the refer-
ence pancl is different; (2) candidates should obrain higher
scores when they are assessed by experts from their own
culture,

Methods
Comstruetion of the 5C test

Two clinicians belonging 1o the French faculy end the
Conadian faculty were asked to describe clinical situations
representanve of urology practice and based on major edu-
cational objectives of Canadian and French urology training
programmes. They were asked to specify for each simation

Scripr Concordance test i urologry

{a) the relevant hypothescs, investigation strategics or troai-
ment options; () the questions they ask, physical examina-
dons they perform, and tests they request to solve the
problemy; and () whar clinical information, positive or nega-
rive, they would look for in these inguiries, Test items were
built with the material obtained from that inquiry. Great care
was taken over the conrent validity of the test. The evaluation
concerned urology residents as well as medical students,
therafore all the areas of clinical competence (i.e. diagnosis,
investigation, trearment) were assessed. Table 1 shows the
blueprint of the test.

The clinical situations were presented in short vignettes,
cach of them followed by a serics of related test items. Items
were constructed according o the merhodology described by
Charlin er al. (2000b). The item formar differs with the abjec-
tive of assessment (disgnosts, investigation or treatment),
Each itemn consists of three parts. The first part includes a
diagnostic hypothesis, an investigative action or a treatment
opriofi. The second presents new information (eg clinical
dats, an imaging study or a laboratory test result) that might
have an effect on the diagnostic hypothesis, investpative
action or treatment option. The third part is 8 five-point
Likert-type scale (see illustration of the three formats in
Table 2). Each item was constructed so thar reflection was
necessary to answer it Clear insrructions were also gmiven that
all 1tems within each vignewte were independent from cach
other. Hypotheses or options change for each gquestion,
Hence, a test of 12 clinical situations and 85 items was then
constituted (sce example of items from the diagnostic section
in Table 3).

The test was administered in English to the Canadian sub-
jects and in French o the French participants. Greatr care
was taken in the translation process in order 1o avoid word
substrution, word omission, word addition or different
meaning for a word in the other lanpuage (Ferland er al.,
1283}, Each version of the rest was then reviewed by experi-
enced urolegists in their own language. Dunng their com-
pletion of the test; urologists were asked to identify the items
they found confusing or not relevant. Five items were then
discarded. Eighty items were retained for the calculation of
seores and statistical analysis,

Table 1. Blueprint of the Script Concordance test in urelogy.

Clinical problems Context Apc Scx B Asseszed
COMpPOonents

Scrotum cnlargcment C i %4 M 3 DG
Scrotal trauma E 27 M 5 L
Renal colic E 63 F 10 DG, I
Pelvis rauima E 25 M 10 DG, TT
Infercilicy C 31 hhe 5 DG
Urinary incoatinence o 57 F 3 DG
Uninary lithiasis E 25 M 10 DGTT
BPH, Prostate cancer C 58 M 10 ,LTT
Erecrile dysfuncrion C Ty M 5 DG
Obstructive renal failure E 73 F 3 TT
Urinary retention E 71 M ] TT
Fidney tumour L 73 F 5 DG

Neores: NB = number of questions. C = Consultation, E = emergency, M = male, F = female,
DG = diagnostic, I = investipation, TT = treatment, BPH = benign prostatic hyperlrophy
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Table 2. Tustration of gquestions and answering grids format,

For disgnoestic knowledge assessment®

If you were thinking of And then you find

This hypothesis becomes

(A diagmostic hypothesis)

(Mew clinical information, an

-2 -10-+]1 +2

imaging smdy or a laboratory

test result)

For investigation knowledge assessment®

Tf you were considering requesring And then you find

This inwvestigation becomes

{4 diagnostic rest)

Mew clinical informaton, an

-2-10+1+2

imaging study or a laboratory

test result)

For treatment knowledge assessment®

If you were eonsidering prescribing And then you find

The relevance of this treacment becomes

{& therapeutic oprion)

(Mew clinical information, an

<2-10+%]1+2

imaging study or a laboratory

tesl resulr)

Notes: The item format varies with the object of assessment {ep. dizgnostic, investigation, treatment).

» 2
hypothesis; +1 = the hypothesis is becoming more probable; +2

the hypothesis is almost eliminated; -1 = the hypothesis becomes less probable; 0 = the information has na effect on the
it can only be this hypothesis.

.2 = comtra-indicated totally or almoest totally; -1 = not useful or even detrimental; 0 = not less not more wseful; +1 = useful; +2 =

ahsolutcly necessary

2 = contra-indicated totally or almost totally; -1 = not wseful or even detrimental; 0= neither less nor more uselul, +1 = useful; +2

= necesgary or absolutely necessary.

Table 3. Example of items from the diagnostic section of the 5C cest in urology.
Clinical vigneme: A 25-year-old male patient is admitted to the emergency room after a fall from a motorcycle
with o direct impact to the pubis. Vital signs are normal. The X-ray reveals a fracture of the pelvis with
a disjunction of the pubic symphysis.

If vou were thinking of And then you find

This hypothesis becomes

Urethral rupture Urethral bleeding 2-10+1 +2
Rerroperitoneal Bladder rupture Bladder distension =2-10+]1 +2
Urethral tupture Upward and bulging prostatic apex =2~10+]1 +2
at the digital rectal examination
Intra-peritonesl bladder rupture Spontaneous micturition after the acodent 2ol 0] +2
Urcthral rupture Perineal haesmatoma 2-1 0+l +2
Notes ;-2 = the hypothesis is almost gliminated; -1 = the hypothesis becomes less probable; 0 = the information has no effect an

the hypothesis; +1 = the hypothesis is hecoming marne probahle; +2 = it can only be this hypothesis,

PFarticipants

The test was submitted to two groups of participants from
the urology departments of McoGill University, Montreal,
Canada (14 residents, eight medical students), and Rouen
University Haospital, France (11 residents, 15 medical stu-
denrs). Two groups of certified urolegists made the reference
panels: 10 French urologists and 12 Canadian urologists.
French urologists were representative of different areas of
practice {faculty members, general and private practices).
Canadian urologists were exclusively faculty members. Each
urologist had a minimum of five years’ clinical expernence.
All the Canadian participants were English speaking. All sub-
jects asked to participate volunteersd. Critenia for inclusion
were: for urolopgists, o be cerrified according to the ruales of
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their country; for residents, to belong o the urolagy pro-
geamme at MecGill or RBouen University Hospital; and, for
students, to have had a roration in a urology department in
the last six months. All students had spent rom four 1o six
months on urology attachments. In this exploratory research,
the two groups of urologists were successively considered as
the reference panel for the construction of answer keys.

Seoring process

For each item, answers were assigned a weight correspond-
ing to the proportion of the members of the referetice panel
who selected it. Credits for each answer were then trans-
formed proportionally (division of all scores by the modal
value on rhe irem) to obtain a maximuom score of 1 for modal



experts’ choice(s) on each item, other experrs’ choices roceiv-
ing a partial credit. Answers not chosen by any cxperts
received zero, For example, if on an item, six experts {out af
107 chose response +1, this choice Teceived 1 point (610 x
10/6), if four experts chose response +2, this choice received
.64 (410 % 10/6). The total score for the test is represented
by the sum of the scores obtained for each item. French can-
didatezs were scored by the French reference panel and
Canadians candidates were seored by Canadisn referetce
panel, This procedure was later reverzed.

Startstical analyss

Descriptive statistics of the participants’ scores on the SC test
were performed, followed by an univariate analysis of vari-
ance to test the differences berween groups’ means accord-
ing te the composidon of the reference panel. Variations of
scores obtained by students and residents with the two dif-
ferent reference pancls were compared with Student’s -test,
The homogeneity of group variances was estimated with
Levenc's test in order to interpret the results of the previous
analysis, When variances were unequal, an adapred test was
used. To evaluate the presence of a significant starisrical dif-
ference, a p < 0.05 value was considered as significant.
Reliability of the examination was assessed through
Cronbach’ alpha internal consistency coefficient.

Results

The first analyses compared the scores obtained by candi-
dates grouped by level of cxperience in urology, according o
the compesition of the refercnce panel. These results are sum-
marized in Table 4. Mean global scores were 48.33 £ 5,64
for the students and 55.15 ® 4.21 for the residents when
experts were the Canadian urclogists, Mean global scores
were 46,67 £ 5.60 for the students and 53.16 & 4.68 for
the residents when French urologists were considered as the
reference pancl. The univariate analysis of variance showed
significant  differences berween smdents, residents and

Table 4. Comparison of mean scores by groups according
to composidon of reference panels,

Composition of the  Residents Swdents  povaluet
reference panel (x = 25)° (m=23)

French urologists 53,16 £ 4.68° 4667 £ 560 0.0001
(n= 10}

Canadian urologists 55.1% ® 4,21 48,33 2 5,64 0.0001
tn= 12)

Naves: "Size of graups, "p < 0,05 was considered as significant {uni-
variatc analysis of variance); “values are mean + S0,

Scripr Concordance test in wrology

urclogists, These observations were similar for the two dif-
ferent reference panels (p < $.0001Y, indicaring that the scores
increased with the clinical expericnce of group participants,
independently of the medical culture of the reference panel,

The second onalyses compared the variations of candi-
dates’ scores according to their learning environment (see
Table 5). Performance of French smdents did not vary for
the mwo reference panels (46,51 4,71 versus 46.95  6.80,
p = 0.68). Canadian students obtained higher scores from the
Canadian reference panel {51.74 £ 5,99 versus 46.16 £ 2,33,
£ < 0.0001). French residents performed significantly better
when French urologists were considered as the reference
pancl (56.18 & 1.73 wersus 54.62 + 2,58, p < 0.001).
Canadian  residents’ scorcs mgnificantly increased when
Canadian urologists were the experts (55.57 £ 5.22 versus
50,78 + 494, p = 0.0001).

The Cronbach alpha reliability coefficients were similar for
the French participants and the Canadian parricipants: 0.7%4
and 0.795 respectively.

Discussion

Crass-cultural research in the field of clinical competence
assessment is not common (Marshall er i, 1993). Rare exist-
ing data were obtained fraom bilingual medical communiries
bt with candidates mained in one common medical culture
{Brailovsky et al, 2000). Our results showed variations of
scores among groups of candidates with the same level of
expericnee in urology, whatever the composition of the ref
erence panel. Globally, Canadian candidares obtained betger
geores when they were assessed by the Canadian urologists,
and French candidates performed better when French urol-
oists were considered as the reference pancl.

To translate the examination we [ollowed the process as
described by Marshall ec af, (1925), This process was cffee-
tive for minimizing translation errors and assuring equiva-
lency of the English and French versions of the SC test. We
believe that the differences observed are not biases of candi-
dates’ language but reflect medical and cultural differences
between the two sites. Variance in urological practice patrerns
in the two communitics influenced the performance of can-
didates in the SC test. In North America, urclogy practice is
currently specialized and restricted to a specific field of
urology. In comparison, French urologists have a general as
well as specialized urology practices. For example, male infer-
tility and urinary incontinence are very specialized patrerns;
these specific cases could be rare in some Canadian urolo-
gists' daily practice. In contrast, most of the French urclo-
gizts are theoretically able to be effective in the initial carc of
these patients, Differences in areas of praciice berween the
owo panels of experts {Canadian urologists were exclusively
faculry members, French urologists were from different areas

Table 5. Variations of mean scores according to learning environment of groups of
candidares and refercnce panels.

Composition of French Canadian French Canadian
reference pancl students students rezidents residents
French urologists 46.95 L 6.80° 46.16 + 2.33 56.18 £ 1.73 50.78 & 4.94
Canadian Urclogists  46.51 * 4.71 51.74 * 5.95 54.62 & 2.58 5557 + 5.22
p-value® 0.68 00001 0.001 00001

Motes: Walues are mean + 50, % < (.05 was considered ag significant {Student's r-test).
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of practice) could also explain the different levels of famil-
jarity with the problems depicted in the test. This could also
influenced rhe performance of candidates.

However, despite the fact that studemts and residents are
trained in two different medical cultures, their performances
on the 5C test were remarkably similar. Cur results show an
increase in the mean scores on the SC rest of groups with
different clinical experience, with the students receiving lower
scares than the residents. These observations were similar in
two sites with different languages and learning environments.
This may mean that the SC test measures o dimension for
which, as one should expect, experienced clinicians get better
scores than less experienced subjects. This supports the con-
struct validity of the instrument. The study also showed that
this test developed in urology has a relatively high celiability,
The consensual effect of this kind of examinarion, in terms
of consceuct validity and reliability across learning environ-
mens, across cultures and ways of practice, is impressive and
underlines the adwvantages of the SC test.

In the SC test, examinees have to answer guestions con-
cerning real medical problem solving that experts consider of
erueial importance to the process, I[tis well known that assess-
ment has a strong impact on learning, Students and residents
adapt what they leamn o what they believe will be tested
{Friedman Ben-David, 2000}, The 5C test could reflect pro-
fessional reality and is problem solving oriented; hence it
should influence the adaptation of students’ and residents’
learning activities in that direction.

Owur dara demonstrate (1) that the 3C test could assess
candidates with good construct validity and reliability even if
the reference panel belongs to a different medical culture; (2)
scores are globally higher when the scoring system is estab-
lished with a reference panel from the same environment as
cancidares.

The current need for medieal training programme har-
meonization thronghowt European Union faculties favour the
develapment of cross—cultaral research in the field of clinical
comperence assessment. In this context, the SIC (oSt apprars
promising and warrants further investigation to confirm its
value as a multilinguistic and multiculmeal assessment ool
of clinical reasoning,.

Conclusions

These results showed an increase in the mean scores on the
SC test of groups with different clinical experience in urology.
The same effect was observed in two different learning and
culmural enviremments, The variations of scores between
groups of candidates with the same clinical experience could
reflect the cultural difference smong the groups of experts.
These data present another argument in favour of the con-
geruct validity of the tool and the stability of its psychormet-
ric properties when it is administered in different learning
environments. Most of the natonal medical associarions arc
currently sensitive to the need to harmonize training through-
out the Furopean Union. In this context, our findings warrant
consideration and further research.

Practice points

s The smdy confirms the construct validice of the
Script Concordance t1est in assessing clinical reasen-
ing in urclogy when it is administered in different
learning environments.
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