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The applicability of Rosch and coworkers' concept of
'«‘prototypes to the mental categor1zat1on of med1cal disorders, and the
. 1nf1uence|of clinical experience on those memory structures wete
'stud1ed with 100 preclinical medical students and 77 experienced .
physicians from Quebec, Canada. The third-year medical students were

% " French- peak1ng and read English, and the physicians had 2 to °28

- years of experience and practiced in predominantly French-speaking
commun1¢4es. Four experiments based on the Rosch (1975) research

¢ tiéteﬁy were conducted to form a logxcal -and cong;rg1ng sequence of
evidence about the internal. structure of 1l4.categdries of medical
. disor'ders. The -experiments investigated. category nogms,

- prototyp1cal1ty ratings, famxly resemblance, and response time. It
ﬂwas'found that the menta} representation of the categor1es was better
described by the overlapping feature,of the™prototype view:of
categorization than the cr1terﬂ%é features of the detertinistit view..
Overall, the disorders with the "highest prototypicality ratings were
recalled earlier. in a fnée-;ecall task than were the less .
hprotthp1cal ones; the higher the mean prototyp1cal1ty rating of an
item, the higher the mean family resemblance score. It took about
one-half less time for students and one-third less time for-
physicians to Judge/category ‘membership of centgal disorders as

—wopposed to peripheral opess Add1txonally, clinical experience did
affect the internal structure of ‘the) tegor1es' physicians used a

'f‘ narrower range of poimts on the proto p1ca11ty rating scales. It is
5@§suggested that prototypes are valuable in_describing the 1nternal '

. ' structure of medical categories. (SW) e
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Investigators of”the reasoning process in general (for example, De Groot,
1965) and of medical reasoning in particular (for example, Barrows et al.,’1978; ,

Elstein, Shulman and Sprafka, 19809 have reached common conclusions about the
critical role of memory in problem solving. Thus, Elstein, Shuylman and Sprafka
(1980) conclude: "the differences between experts and weaker problem solvers

are more to be found in the repertory of their experiences, organized in long-

term memory, than in differences in the planning and problem solving heuristics -

employed" ' (p. 276). Barrows and Tamblyn (1980) also note that "generatioﬁs

of students in conventional curricula have expressed the desire to repeat bagic = g
N e . -
. 4 5 /' - 3 3 - *
science courses when they enter their clinical years, testimony to their frus- : .
9

tration over their inaBility to recall subject-based_in?ormation from ear}fer
years" (p. 12). Hence, How is medical knowledge organized in the heworfes of
medical students and physie}ans? and Are different structures reiated to dif-
ferent learning outcomes or <linical perforﬁances? .
. ) o
Because of theoret1ca1‘and methodologlcal shortcomings, there are still J
"no decisive answers to these significant, questlons However, most invéstigators
in the f}pld agree on the 1mportance of categorization as a basis for *the unders- oy

tanding of memory orgafiization. Most often, categories of objelts or events
1

are viewed as rule-defined entities derived from a criterion-and ekpressed

“within definite boundaries inside which all instances sharing the criterial -

\

feature(s) have a .full and equal degree ‘of memberships. While this traditional
deterministic view is most common, recent investigations stemming from Wittgenatein
(1953) in particular have shown that the dnternal structure of categories in a

person's memory may be of different nature. JRosch +and co—workers in partlcular

.
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- have shown for color and object categories that they are represented in memory
. !
in terms of "prototypeE" the clearest cases'or best examples of the category,
surrOunded by other instances of decreas1ng similarity to the prototypes and _

of»decreas1ng degree of membershlp (1975 1978; Rosch and Mervis, 1975).
- . -
PURPOSE: NI . ‘ { .
N o - / I
7 The purpose of the present study was twofold; (1) to determine whether

the concept of prototypes.askdeveloped by Rosch and co-workers is applicable

. to the mental categorization of medical disorders, and (2) to describe the in-

v

fluence of clinical experience on those memory structures. Four experiments

'were conducted—with‘100_pre—clinica1 medical students (ns) and 77, experienced ply-

P

sicians (n_p).\<
< SAMPLES: ol '
§ . . N ’ L= .
>
The two samples were chosen to represent contrasting levels of diagnostic
skills. It was hypqthesized that prototypes become more clearly defined as a
result of exper1ence and that the categorles conta1n a richer, more closely
.

woceg/network of information. It was also expect hat the experts would have

a quicker accesssto the informatlon in the cagegorles than the novices.

¢
>

A~pre-c1infca1 medical student, represent{ﬂg the novice diagnostician,
wag -defined w1th1n the, context“of a traditional medlcal cutriculum as a medical
student who has completed the ba51c sc1ence part of the curr1culﬁm, including
the varlous systém pathologles,zand‘who is at the beg1nn1ng or about to begin N
*the in-hospital tra1n1ng or, c1erksh1ps. Because of’ 11m1ted resources, one such
student 5ubpopu1at10n was preselected for the study the 152 third-year medical
i students at Laval Un1ver51ty in Quebec City. They were sollicited by letter =~
and-participation was voluntary. Two thirds accepted to participate and were
_ subsequently randomly assigned to tﬁe fqur experimeqts. Based oni their respec-
’ tive GPA scores (a score believed to ‘be correlated‘substantially with the de-
< ) pendant var1ab1es 1n the study since both were measures of med1ca1 knowledge),

«e

" the participants (X = 4 22, s+= .38) did nbt vary significantly (a = .1;
t (150) = .78, p = .22) from the non-pgrtilipants (x‘= 4.27, s = .36). The

averagé age of the Laval participant- is 23.8 years (2;—32). Two thirds are
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" the study some two to three months prior to their clerkships during their three
)

“of formal, necessary and sufficient criteria for category membershlp,'or by

. . . .

-‘ ’ .Q" -
male and all are French.speaking. Most are bilingual (all read English) and
about half of'the textbooks aﬁe in English. The courses are organized according
to a traditional Siscipline—oriEnted curriculum. The students participated in '

Q .
months of, introduction to clinical methods.

}

An experienced physician can be defined'in‘a numberoof ways. Because of
the prevailing trend of many medical schools to emphasize family practice in
their curriculum, an exper1enced physician was defined as a general practitioner ,
who (1) does nét have any specialty training, except p0551b1y a certification from the
College of Family Physicians, (2) has at 1east one year of active practlc?
and (3) is seeing pat1ents on a regular weekly ba51s The physicians were
selected-either from the greater Quebec C1ty chapter of the Quebec Federation
of General Practitioners for the f1rst and th1rd experiments and from participants
attending one of two continuing medical educat1on conferences, oge on emergenc1es
and the other on ophthalmology, for the rema1n1ng two experiments. Three
quarters of the phy51c1ans soﬂ1c1tated agreed to part1c1pate ‘fartiqipation ‘
was/anonymous and voluntary. All of the participants. (except one) graduated |
from one of the three French- spefking‘med1cal schools in ttR Provirce of Quebec:
And all practlced in predom1nant1y French- speak1ng communities. They had prac- .
ticed fo; an average of 8.5 years (2-28) and saw an average of 104 pat1ents per
week (15_200)1 Most worked in group practices (78%) in an prban setting k735).

t )

Only 17% were certlfied family physicians.
\ . : 1 ’ )
EXPERIMENTS: ' '

- s
The d1§;1nct1veness of categories can be ach1eved in two ways: by means

-

conce‘ulng of each category in terms of its clear cases. Thé‘arguments in
favor of the latter view come¢ from the operational definition of t&o concepts -

prototypes and family ‘resemblance. The level of prototypicality of dn item
by
is derived from people's perception of how good an example various members N

. »

are of" a category (Rosch, 1973, 1978). Thée degree of agreement ‘among the ~
judgments is an indication of how applicable the concept is. Prototypes, like
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categories themselves, develop through, the maximiiation of family resemblance:

"mémbers of a category come\to be viewed as prototypical of the category as a
&

whole in proport1on to the extent to which they bear a family resemblance to /
(have attributes which overlao those of) other members of the category" (Rosch ’
and Mervis, 1975, p. 575). Rosch and Mervis (l975)nhave shown for categories

- of concrete 'nouns *that the more prototyp1cal of a category a member is rated,

P
[}

-

~

the more attributes it has in comscn with other members of that category.. {

- [

“Four experiments, based on Rdsch'(l975) and( her col}eagues"research
\ strategy, were designed and conducted to form a logiYal and converging'sé;
‘quence of evidence about the internal stru¢ture of 14 categories of medical !
disorders (see Table 1). These:categorles.were chosEn because, like in Rosch's
initial enperiments (1975,.1975), they re;resent broad and widely accepted
category names. The eight organ-system categor;es were drawn from the clas- '
sification of medical problems of the Royal College of General Pract1tloners
and the QEma1n1ng six names from standard medic®l references. i

e . 4 - L4

’
t r

. Eggeriment-lz Category norms. The list of disorders contained in the ~

[ ~ Y .
categories was obtained seperately from the two samples by means of a free-
recall task (ns = 42; n_ = 21).. These lists were used as the taxonomic norms

‘for‘th\ follﬁw1ng exper1ments on 1nterna1 structure. Experiment-2: Prototvp1ca11tv

ratings. Uslag a 7-point scale, the subJects were asked to rate dhe degree of - L

exampl@rlness of 8 disorders taken from each of the categor1es (n = 13; np-: 19).

Experiment-3: - Family resemblance. The lists of attr1butes (symptoms, signs,

pathophysiological characteristics) for six Qf the disorders rated for prototy-
picality wefe obtained by means ot a ﬁreeJrecall task (ns = 31; ng-: 23). Two
hypothesesg, were tested .about thesé attributes: (1) that each d1sorder in a .
>category héé at least one, if aot several, attributés in common with one or ’
more ‘Other disorders in the category (the family resemblance view), but none,‘
or f;57 of the features are common to -all disorders (the criterial view); and

ro. (2) that the disorders 'with ‘the highest prototypicality ratings in a category s

are those with the greatest number of attributes in common with the othér d1sorw

ders in the category. Experiment-4: Response'time. To test “the effect of pro-".

¢

totypicality on the cognitive process1ng of the. categories, response time to

category membership,statements of the type "Diabetes melllt“s,1§ a kind of -

- ' A
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endocrine disord r'" was obtained for disbrders with hdgh protofypicality ratings
(central membeny) opposed to those with lower ratings (peripheral members)
‘n = 14; np = 14). The hypothssrs was tested that the central members would

be recalled faster than thé oer“o‘*era1 o“as .

<L . o : LN , .
" 15N . " b

g

. . @ll }our exper1ments were conducted in French. TIf the 1nternal structure

of the' categories in the long-term memofies of the subjects was a prototyplcal
one, then the results from all, if ndt most, experiments should po1nt toward

that conclusion. . . . -

RESULTS: . -

. There were three basic and converg1ng §1nd1ngs from this.series of ex-

. 1, .
perlments ot L ¢ :

;o : o

. ~—— .
.y . v . -

/. first; the striking structural feature of the categories resided in the

. . . . N ®
D) =, h

' presence oﬁ-prototypidal disorders @ms opposed to some common criterial attribute(s).

-

--Few attributes were 11sted which were common, to” all six disorders in a cate-
gory -Only rarely was an attr1bute common to all, or even to the majority, of

the disorders. The distribution in Figure 1 also illustrates that, the. '

= *’L aumber of attributes decfeases as the number of disorders to which,the, attri-
bute.1s app11cab1e 1ncreases.' Both the students and the phys1c1ans found the

rating ‘task mean1ng£u1 and made re11ab1e judgments about the degtee of

%

exemplag1ness of selected members from each category The hat1ngs in all 14° .
categor1es departed s1gn1f1cant1y from a chance d1strLbut1on (Fr1edman tests:

p <.001; see Table 2 Y. Overall, the disorders with the h1ghest prototyp1cal1ty
rat1ngs were recalled earlier in the free- recail task than the less prototypical
ones; the med1an Spaerman §3nk-order correlat1on coeff1c1ents bétween the ra-

t1ngs and the 1tem outputs were .83 and 85 for the students and the phys1c1ans

% 14 * »

respecthely (p <.,025). : ) ..

. -
’ . ° > a e ~
N ‘ - -~ ‘e . .

M i
To ,deri the measure of fam11y resemblance, each attribute received a ‘

h score ranging ftom 1l to 6 represent1ng the number of disorders in a. category

-

e thqt shared that attribuge. " The measure of degree of family resemblance for

i
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.a given disorder, was the sum of the weighted scores of each of the attributes

that were listed for that item (attributes with fqores of éne or two were not

included). Overall, the h1gher the mean prototyp1ca11ty rating of gn.item, the

higher the mean family resemblance score; the scores for each level of proto- .

typ1ca11ty were statistically different from one another (Fr1edman tests: Xf‘ = 17?

and 21 for the S5tudents and physicians respectively, p < oor? "In other words,

: the more prototypically rated disorders in a category were also the ones with

the greatest number of attributes in common w1th the other members (see Tables:

3 and 4): The median Spearman rank-order correlatlon coeff1c1ents between the

. family resemblance scores and the rat1ngs were 62 and .59 for the students

\ .and the phys1c1ans respectively (see Table 5) g These correlations .
are not as high as those obtained by Rosch and Mervis (1975) for semantic

. categories of concrete gbjects: that'is, .88 to .94, A possible explanation may

k‘ . be because they used 20 1tems ‘per categoty to perform their experimentation

‘ as opposed to only six items her@. The call for further experimentation is

well founded since there ds a defin1te pos1t1ve trend between the two measures.

. - § 0
~ - . -

. ) ¢ . ¢ .
Tt e -Second prototypicality affected the cogn1t1ve processing of the cate-
Y gor1es. —-It took an average of one-half less time for the students and

one- th1rd less time for, the physicians to make Judgments about the category
‘. ‘ membership of central d1sorders as opposed to per1phera1 ones (F(l 24) S. 07
) p < .05). There was no anteractlon between subJect types (students and ‘physi-"
c1ans2¢and d1sorder types (central and per1phera1) Furthermore, wh11e the

judgments wexe v1rtua11y error-fre

.for the central member;, many more elassi-
N B v .
N fication errors were made for the péripheral ones (some 17 to 20-times more;

see Table 6)-

Mann-Whitney U-test: U =0, p < .05;
! ’ ' Th1rd, cllnical exper1ence did affect th;aEEternal structure'ot the
-categor1es. --Although there was a high degree of similarity in the indivi-
dual disorders listed by _the students and the phys1c1ans in tﬁe free recall °
tasks, the general praétltioners\had a richer and more t1ghtly woven network - .
_ of knowledge than  the ‘students. The physicians used a narsower range of poifts

’ on ihe prototypicality rating scale (Wilcoxon matched-pairs signed-ranks tesgs

.- formed by the. 14 categor1es° T £ 18 p < .05) and responded fastef“to category
. memﬁership statements than The students (F (1,24) = 9.24, p < .01)." Both of

“ ’ - . > -
. .

e

.
ed
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theseuresults suggest that the associative’strength between a disorder and its '
category label is stronger for the physicians than for the students. Also,

the physicians had higher family resemblance scores, (Sign tests for the

g pairs of scores: 2 = 3.38, p <'\OO}), thus indicating that they have

more explicit ties among the members of their categories than ‘the studentsl
Despite their increased clinical experience, the:general practitidners did not
tend in general to list any more than the sfudents did the names of disorders
that are encountered most often in the family pract1ce setting. This f1nd1ng
is in keeping with Rosch’ s contention that frequency is not the major factor
1n‘determ1n1ng the formation of prototypes (1973, 1978)‘\ Instead, while fre-
quency may play a role in the formatlon of some prototypes, prototypes mést N\
likely arise from the overlapplng structure of the attributes of the various
members in a category, theafamlly resemblance structure. )

MO . Ly -

N b

DISCUSSION AND CONCLUSION: <~ % )

e

\

Cantor et al (19£Kh ‘gn a similar study of the categorlzatlon of nine

lpsych1atr1c d1sorders " also found that the internal structure “of the categor1es
was-betfer described by the "correlated features" of the prototype v1ew than
the "defining f!btur@s" of the traditional deterministic view.  They also

'studied psychiatric diagnosis as-a prototype—matchlng process and. | .

)}

found that the accuracy and conf1dence of diagnosis 1ncreases”w1th typicality.
In their analysls of the: changes in the latest edition of the APA's diagnostic
manual of mental disorders, they note that "D1agnost1c criteria are pow pre-
sénted aséiéototypes - larger sets of correlated features ggther than selected
ef1n1ng ones; _ guidelines for d1agnos1s ‘al%o emphas1ze the potential heteroge-
neity of the symptoms of like- dlagnosed pat1ents e From the perspect1ve of

the prototype view, ‘these changes are 1mportant because they he1p to emphasize,‘

rather than obscure, the proPab111st1c nature of d1agnost1c categprlza‘lons "

A\

(p. 190 and 192), And they add, "d1agnoses can be made on the bas1s of degree

-of fit Eetween the patient. s cluster of symptoms and the. prototypes for va!lous

different categories" (p. 192), »/ , SR o

.
-
-

~ . 3 . ," ’
. These observations are also consistent‘w}th the differences "found between

experts and novices. For example, Larkin‘et'alj (1980) state that "Although

a - - .
.
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. p )
a siiable body of knowledge is prerequisite to expért skill,*that knowledge
must be.indexed by latge numhers of patterns that, on recognition, guidé the
expert in a fraction of a second to relevant parts of the knowledge store"

(p. 1336). Medical textbooks and much c1assroom teaching abound in presenting
detailed lists of d1sorders, features and actions to the learnex but most

ften fail to prov1de a categorization scheme that is best suited for their
retrieval in a clinical problem solving situation The prototrpes,'with their '
overlaping attributes, "most reflect the redundancy structure of the category
as a whole" '(Rosch, 1978, _P. 37) and.thus may serve as an index1ng scheme for
the ‘clinician’s knozledge. Although: bfth the medical students,and the phy-

- sicians in the present,study exhibited a prototypical structure, the expe-

rienced practitioners had a richer and more readily accessible store of know-

. o

"

ledge than the novices.

by .
N [ 4
4 » . -

Given the results of the present study and those of Cantor and co-workers
.in psychiatry, there is a growing body of evidence‘that prototypes may be
N better suited to describe the internal structure of medical categories than
the traditional determfnistic view. Furthermore, the notion of prototypes
offers’a promising means by,nhich the learninh and diagnosctic process of

. LR :
becoming and being an expert clinician can be analysed, understood and even-
‘ 0 ‘ ~

tually improved. N Y .
- o .
ACKNOWLEDGEMENTS : i
- *”
(\ The present study was the topic of my doctoral dissertation submitted to

the Department of Bducational Psychology at Michigan State University. 1 extend
,my s1ncere appreciation to the committee members, and,'in particular to the
disseTtation director, Professor Rose Zacks from the Department of Psychology

for their ab1e.gu1dance during the course of this research.

\ 5) o )
REFERENCESA )

(4

-

‘BarroWs, H.S., Feightner, J.W., Neufeld, V.R. andiNorman, G.R., Analysis of
the clim#cal methods of medical students and physicians. McMaster Uni-
gﬁk versity, Hamilton, Ont., 1978. .
’..r ¢ . .' . . - -
o ﬁarrows, H.S., and Tamblyn, R.M., Problem-based learning: An approach to
medical education. NY: Springer Publ. Co., 1980:

p . '
-~ . ¢ 1 _‘




] T -
. ' -
J
. . 9. .
Cantor, N., Smith, E., French, R., Mezzich, J.,, Psychiatric diagnosis as h *
< proyotype categorization. Journal of abnormal psychology, 1980,

89(f), 181-193. . S

"DeGroot, A.D., Thought and choice in chess. The Hdgue: Mouton, 1965.

Elstéin, A.S., Shulman, L:S.i§;nd Spragka, SfA., Medical problem soiving:
An analysis of clinical reasoning. Cambridge: Harvard University Press,
1978. \ k * L

A

'Larkin, J:, McDermott, J., Simon, D., Simon, ‘H., Expert and novice perfor-  ~
mance in solving physics problems. Science, 1980, 208, 1335-1342.

Rosch, E., On the internal st}ucture of perceptual and semantic‘EﬁT@goriés. .
In T.E. Moore (Ed.), Cognitive development and the acquisition of .
language. NY; Academic Press, 1973, 111-144. ) s

Rosch, E., Qognitive representations of semantic categories. J. Exp. Psy:

general 1975, 104, 192-233, , R

o Rosch, E.’, Prinéiblés of cétegorization.; In. E. Rosch ané B.B~ Llovd (Eds.),,
Cognition and categorization. Potomac: Erlbaum Press, 1978, 27-48..

Rosch, E., and Mervis, C.B., Family resemblances: studies in the interﬁal
strupt?fe of éategories. Cognitive psychology, 1973, %, 573-605.

- Wittgenstein{ L., Philosophical investigations NY: Macmillan, 1953.

’

‘ . . (% £ N ) .

.

TABLES and FIGURES: ‘ , Q

'

' . . . .

had 3

b TABLE % Stimuli for categ'ory_ membership experiment.

i
4

~ » .

' K] . '
s | i -
ORGAN SYSTEMS~-RELATED DISORDERS: PATHOPHYSIOLOGY-RELATED DISORDERS:
1. Respiratory disorders 9, Inflammatory disorders. ®
- 2. Cardiovascular disorders 10. Infectious disorders’ ,
™~ 3, Genitourinary disorders 11 Neoplastic d1§ordefs N
-4, Gastrointestinal disérders % | T \
s, Endocrine disorders ' SYMPTOM-RELATED DISORDERS: Fy
' 6. Mu€culoskeletal' disorders TS Dyspnea %
7. Ne;xrologi'cal disorders 13. Abdominal paain ; :
+ <8, Hematological disorders . llo{.%Joint pain . < 3

\
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TABLE 2 Summary results of° mean prototypicality ratings.

ORI > ©10.

-

§ . -

. - - 7 =<
Students C .. Physicians
! .Frequency range from R . T
. . first experiment
s , Top High Mod. Low Out} To'p.\ High Mod. .Low = Out
Categories ' B 7,
1. Respiratory 7 6.35 5.8 5.05 1 6.7 6.8 6.35 4.95 1
2. Cardiovascualr. 6.9 6.45 -_ 5.9 5.25 1 7 6.5 6.25 5.4 1.05
2. Genitourinary - 6.3 -6.8° 5.85 4.8 1 ‘6.5 6.3 6.15 5.75 1
4, Gastrointestinal " 6.9 6.55 5.7 ;‘\5.3;‘1.2 :6.8 6.25 6.05 5.5 ~ 105
5. Endocrine 6.8 6.85 5.75 4.15 1 6.7 6.5 6.6 5.3 1
"6. Musculoskeletal . 6.8 6.3 6.05 _5.15‘_i : 6 6:555.15 5.8 1.2
7. Neurdlogical., . 6.7 6.05 5.6 5.65 1 6.8 4.7 6.5 5.6 1
8> Hematological ’ 6.5, '6.85 6.3 3,15 P -7 6.75 6.2 3.9 1.2%
- ) ' R > ' . d
v, Infedtious l 6.7 6.7 5.5° 4.5 1.2 6.4 6.3- 5.'85 6.5 1.4
17 “-anlnsms 6.8 " 48765 1.2 6.4 ° 6.85°6.45 5.85 1.03
11. Inflammations 6.7 6.3  *5.05 3.25 1.2 "6.5 6.3 5.75 4.5 1.2
12. Dyspnea « 6.8 5.3 5.75 4.65 1.2 7 v 5.555.5 4.25 1
13) Abdontnal patn” 7 6.35 3.7% 4.1 1 6.9 6.6 -5.55 4,9 1.3
14, Joint pains 6.8 6.7 4,65 4.3 1 6.6 645 6.05 4.2 1.05
@, - \ ‘. .
s - . ¢ ’ v
‘Mean total: = 6.76 6.36 . 5.45 4.7 1.07  6.66 6.31 6.03 5.17 1.11°
? -
' ) ,

\
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'TABLE 3

IR

»

prototypicality (average scores in parentheses).

-

/

Students’ family.résemblance.scores at each level of

12,
13.
‘14, Joint pain

O~ N

» LY

Respiratory

. Cardiovascular

Genitourinary
Gastrointestinal
Endocrine

+ Musculoskeleta}
. Neurodogical

Hematblogical'
- o

¢

. Infectious
< Neoplastic
. Inflammatory

-

%
(4

JDyspnea

Abdomi fal pa}n

. High
prototypicality prototypicality ptototypicality
° ratings

ratings

Mod

rat

[y

erate Low

ings

48° 54
30 24
18 6
51 50

23 8

38 -

28 -
25/

24
36
25

. 33
14
21
38
13
32
31
25

-

~ 30
18

15

60

16

> -28 11
22 22

17.. )

3
“15
42
16

27
13.
15
30 .
()
21
22
. 30

(32.6) (28.

(30.5)

44 0 37
38 45
19 13

4) (25

45
40

22

.9) (25.8)
(25.8) -

31 43
34 31
v 19 6

(21.3) (21) *

(ZL.I}S\

31
23
3

(33,7) (31.
(32.7) -

33
31
52

20
31
35"

L

nT G35

30

-
.

24
32~

+7) (28) \ (26

131.8)
Ry
18
45 -

10
13

©

44 -

7)) (19) |
(22.8)

15
- 21
« 37

(28.7) (38.

(31.6)

7) (28

7)) (30) >
(29.3)

(22

73) (24.3).
(23.3)

28

6 27.8

a,
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thsicians' family resemblancé scores at ééch lével of

TABLE 4
: prototypicality-(avenge scores in parentheses).
f
High Moderate Low
. prototypicality prototypigality prototypigcality
S Category ratings ratings ratings ’S
\ ’
i ie Respiratory 58 55 40 50 51 33
2, Cardiovascular 36 33 30 70 - 30 17
3. Genitourinary 49 45 40 29 16 12
4. Gdstrointestinal 57 .46 53 36 57 21
5. Endocrine 19 9 16 7 13 ‘6
6. Musculoskeletal . 20 17 6 11 10 13
'7., Neurological 17 45 20 39 30 30
8. Hematological 51 44 29 40 16 30,
- _—
e T (38.4) (36.8)  (29.3) (28.6)  (27.9) (19.6)
’ (37.6) . (28.9) (23.8)
\ .4
t 9. Infectious 36 - 45 46 30 30 53
10. Neoplastic 35 52 44 50 44 31
11. Inflammatory 14 21 14 17 13 14
7 (28.3) (39.3) (34.7) (32.3) (29) 132.7)
e . (33.8) (33.5) ' (30.8)
12. Dyspnea 40  © 26 32 33 36 24
13. Abdominal pain 54 50 27 36 55 12
, 14, Joint pain 86 60. 51 64 28 30
(60) (4%.3) (36.7) (44.3) (49.7) (22)
(52.7) ° (40.5) -(:35.8)
* .
, TOTAL: 40.9- 39.1 *32 32.8. 32.8 22.9
(40) . (32.4) o (27.9)
- , -] -
.,
Al & 6
) /
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TABLE 5 o Spearman rank-order correlation coefficients between
- prototypicality ratings andMfamily resemblance scores

for each category (n = 6). {
¥
Students Physicians

Respiratory JTTEE L T7%%
Cardiovascular B7Ex . LB87%%
Genitourinary .6 * h 1.0 **
Gastrointestinal //// .53 A
Endocrine N RS L 64*
Musculoskeletal ' .76% .49
Neurological , L . - .2 '
Hematological .04 . L71%
Infectious . . b4 - .09
Neoplastic v : L71% .33
Inflammatory (T J71%
-Dyspnea .6 * .43
Abdominal pain . - .86% 237 -
Joint pain - ’ T - .09 - .69%

- ) . ne, M ¢ . L 3

% -

¥ p x ,025 ’
* p <105 8

.
.
4 . e
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TABLE 6: - Mean response times and error proportions for central
. * and peripheral sets (standard deviations in parenthegis).
. - M : » . N p
4 e L, . " RESPONSE TIMES ) ERROR PROPORTIONS
o (in seconds)” False for' a . True for a*
P - true item false item
[ . "
STUDENTS -
CENTRAL- 222.9 (25) ..016 .000
(n = 7) * . ) » j
PERLPHERAL 338.6 (116.6) . 269 - .006
(n = 7) ) . .. -
‘ -~
PHYS ICIANS " . . .
7 : fQ T - o . 4 .
CENTRAL 180.1 (55.7) .031 .006 , "
. (n - 7) : .
PERIPHERAL 246.4 (88.2) 1810 7 L006.
(n=17) : .
‘Q
A ~ ,
Iy ‘ -
: 6 ] .
¢ o % b
v W R ,
¥. o ~ - '
\’\ '. <
r 4
. - . . , »
-3
' v/
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Figure 1. Fre_quency distribution far the mean number of attrlbutes applied
< to each number of disarders per category.




