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SUMMARY

Technical clinical procedures constitu te  an im portan t 

part of the work o f  general practitioners. A ssessm ent of 

competence in  th e  re levant skills is im p o rtan t from  the 

perspective o f quality  assurance. In  th is study, the  psy 

chom etric characteristics o f  three different m ethods for 

assessment o f com petence in  technical clinical skills in 

general practice were evaluated. A perform ance-based 

test (8 stations), a w ritten  knowledge test o f  skills (125 

items) and  a self-assessm ent questionnaire  (41 item s) on 

technical clinical skills w ere adm inistered  to 49 GPs and 

47 trainees in  general practice. T he  m ean  scores on the 

perform ance-based test a n d  the w ritten  knowledge test o f 

skills showed no  substan tia l differences betw een GPs 

and trainees, w hereas the  G Ps scored h igher on the  self- 

assessment questionnaire . W hile  the  correlation o f  the 

score on the  know ledge tes t of skills w ith  the  score on the  

perform ance-based test was m oderately  h igh , the  score 

on the self-assessm ent questionnaire  show ed a ra th er low 

correlation w ith  th e  perform ance-based test. A lthough  

perform ance-based testing  is obviously the  best m ethod  

to assess profic iency  in  hands-on  skills, a w ritten  test can 

serve as a reasonable alternative, particu larly  for screen 

ing and research purposes.

Keywords

^clinical com petence; *family practice; psychom etrics; 

employee perfo rm ance appraisal; self-evaluation p ro 

grams; educational m easurem ent; students, m edical

INTRODUCTION

Technical clinical procedures constitu te  an im p o rtan t 

part of the daily w ork o f  doctors (L am berts  et al. 1991), 

and proficiency in  techn ical clinical skills is considered  a 

relevant aspect o f  clinical com petence (Fabb 1983). F rom  

the perspective o f  quality  assurance o f  m edical care it is 

therefore im p o rtan t to gather reliable data  on com pe 

tence in re levan t techn ica l c lin ica l sk ills , as a basis  for 

p lan n in g  c o n tin u in g  educa tion  p ro g ra m m e s  (B erg  1979). 

T h e  aim o f the  s tu d y  p resen ted  h e re  was to id e n tify  an d  

evaluate d ifferen t m e th o d s  fo r a ssessm en t o f  co m p e ten ce  

in  techn ica l clinical skills in  g en era l p rac tice .

D irec t observation  o f  p e rfo rm an ce  u n d e r  s ta n d a rd iz e d  

cond itions  has been  id en tif ied  as th e  f irs t cho ice  assess 

m e n t m ethod . T h is  m e th o d , o rig in a lly  d e sc r ib ed  by 

H ard en  & G leeson (1979) as th e  ob jec tive  s t ru c tu re d  

clinical ex am in a tio n  (O SC E), has b een  ex ten s iv e ly  re 

searched, m ain ly  in  u n d e rg ra d u a te  p ro g ram m es  a n d  to a 

lesser degree in  po stg radua te  e d u ca tio n  (H a r t  et al. 1986, 

1992; H a r t  & H a rd e n  1987; B en d e r  et al. 1990). I t  has 

generally  been  considered  a va luab le  m e th o d , b ecau se  o f  

good validity. H ow ever, th e  O S C E  h as  som e d isa d v a n 

tages in te rm s o f  o rg an iza tio na l co m p lex ity  a n d  resou rces  

need ed  (A nd erso n  & K assebaum  1993; R ezn ick  et al. 

1993). T h is  th rea ten s  feasib ility  for w id esp read  use  in  

postg radua te  q u a lity  assurance schem es. T h e  use  o f  a 

w ritten  tes t an d  se lf-assessm ent w ere th e re fo re  c o n s id 

e red  as p o ten tia l a lte rn a tiv e  m e th o d s  fo r p e rfo rm an ce -  

based  testing.

T heoretically , a re la tio n sh ip  is a ssu m ed  be tw een  k n o w 

ledge an d  com petence  in  sk ills  (P a tr ick  1992). A t 

g radua te  level the co rre la tio n  b e tw een  scores on  p e rfo r 

m ance-based  tests a n d  w r it te n  tests assessing  c lin ica l 

com petence  seems variab le  (V an  d er V le u te n  & S w anson

1990). Som e o f  th e  d ifferences fo u n d  can  p e rh a p s  be 

exp la ined  by differences in  c o n te n t  o f  th e  tests  c o m 

pared . N ew bie  & Sw anson (1988) re p o r te d  a m o d e ra te ly  

h ig h  corre la tion  (0*88) be tw een  an  o b jec tiv e  s t ru c tu re d  

clin ical ex am in a tio n  (p a tie n t s ta tio n s)  a n d  a sh o rt-  

answ er te s t in the  final-year e x a m in a tio n , u s in g  th e  sam e 

b lu e p r in t  for b o th  tests. V an  der V leu ten  et aL (1988) also 

fo u n d  a h ig h  co rre la tion  (0-89) b e tw een  a w r i t te n  te s t  an d  

a perfo rm ance-based  test c o n s tru c te d  a c c o rd in g  to  th e  

sam e b lu e p r in t  am o n g  se n io r  m ed ica l s tu d e n ts .  T h e se  

stud ies show ed th a t  a w ritten  te s t score  has p o te n t ia l  p re 

d ictive value for a p e rfo rm an ce-b ased  te s t sco re  in  a p o p 

u la tio n  o f  g rad u a tin g  s tu d en ts . H o w ev er, th is  co u ld  be
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quite  d ifferen t am ong  p rac tis in g  docto rs  w o rk in g  in vari 

able p ractice  co n d itio n s  an d  h av in g  variab le  co n tin u ing  

m edical education  experience.

T h e  considera tion  o f  self-assessm ent as an o th e r  a lter 

native m e th o d  o rig ina ted  from  th e  li te ra tu re  on adult 

lea rn ing  (F u h rm a n n  & W eissbu rg  1978), w h ich  views 

self-assessm ent as an im p o r ta n t  req u is ite  for effective 

learn ing . Y et li t t le  research  has been  p u b lish ed  concern 

ing  th e  va lid ity  o f  self-assessm ent. R esults  show  low to 

m oderate  corre la tions be tw een  self-assessm ent and 

objective m eth o d s, w ith  h ig h e r  corre la tions  betw een self- 

assessm ent a n d  p erfo rm an ce  co m pared  to self-assess 

m en t a n d  know ledge (G o rd o n  1991,1992). M o st research 

is based on  u n d e rg rad u a te  s tu d e n t  pop u la tio ns . As self- 

assessm ent is considered  a sk ill w h ich  has to be acquired, 

experienced professionals m ig h t  be m o re  accurate than  

u n d erg rad u a te  s tu d en ts  in  self-assessm ent o f  th e ir  per 

form ance o f  techn ica l c lin ical skills (W ooliscroft et aL 

1993).

T h e  specific re sea rch -q u es tio n s  o f  th e  s tudy  p resen ted  

here were:

1 Do th e  id en tif ied  m e th o d s  to assess com petence in 

technical c lin ical skills d isc rim in a te  betw een  different 

levels o f  experience am on g  G Ps?

2 W hat is th e  re liab ility  o f  th e  th ree  d ifferen t test m e th 

ods?

3 W h a t is th e  re la tio n sh ip  o f  th e  scores o f th e  w ritten  

test an d  th e  self-assessm ent q u es tio n n a ire  w ith  the 

perform ance-based  score?

METHODS

Subjects

In  M arch  1992, a te s t w as a d m in is te re d  to 49 GPs (all 

involved as teachers in  voca tiona l tra in in g  in  general 

practice) a n d  47 tra inees in  general p rac tice , rec ru ited  

from two u n iv e rs ity  tra in in g  in s ti tu t io n s . T h e  G P s5 expe 

rience in  p rac tice  ran g ed  from  5 to 25 years (m ean  13 

years): 11 h a d  less th a n  10 years’ experience , 23 had  

10-15 years5 experience a n d  th e  re m a in in g  15 h a d  m ore 

than  15 years o f  w o rk in g  experience as a G P. T h e  tra inees 

were at d ifferen t stages o f  vocational tra in in g : 12 a t 3 

m on ths  (beg inners), 16 a t 7 m o n th s  ( in te rm ed ia te ) , an d  

19 betw een 19 a n d  23 m o n th s  (advanced).

In s tru m e n ts

T h e  tes t consisted  of th re e  d ifferen t parts: a perfo r 

m ance-based test, a w ritten  know ledge o f  skills te s t and  a 

self-assessm ent questionna ire .

P e r fo rm a n c e -b a se d  te s t .  S ta tions for th e  perfor- 

m ance-based test (P B T ) w ere deve loped  by  a n a tio n a l

com m ittee  o f  six p ractising  G Ps an d  two tes t experts, and 

based on na tiona lly  accepted reference lite ra tu re  for GPs, 

inc lud ing  n a tio n a l guidelines for G Ps as developed by 

the D u tc h  College o f  General P rac titioners  (G rol 1990).

Check-lists for scoring  con ta ined  item s considered as 

crucial for adequate  perform ance, as agreed upon by con 

sensus by the  com m ittee. Each item  was defined in one 

or m ore subitem s. A n  illustra tion  is p rov ided  in  Fig. 1. 

Perform ance  on all subitem s had  to be adequate to obtain 

a favourable m a rk in g  of the item. Each correct item  was 

given one c red it po in t. Incorrec tly  or n o t perform ed 

item s received no points.

T h e  tes ting  tim e  p e r  station varied  betw een 10 and 20 

m inu tes , ad d in g  to a total testing  tim e o f  2 hours for the 

e igh t sta tions. F o u r  stations in c lud ed  the  m anagem ent 

o f  clinical p ro b lem s (chest pa in , u r in a ry  trac t infection, 

im p a ired  h ea rin g , ankle sp rain ), and  standardized 

p a tien ts  w ere  used. T h e  rem ain ing  four sta tions covered 

the  p e rfo rm an ce  o f  isolated technical skills (oph thal 

m oscopy, u r in a ry  catheterization , resuscita tion , inser 

tion  o f an in tra u te r in e  device). M an n eq u in s  were used 

in  these  s ta tions . T h e re  were no w ritten  (follow-up) 

stations.

K n o w le d g e  te s t  o f  skills. T h e  w ritten  know ledge test 

of skills (K T S ) con ta ined  125 item s concern ing  different 

technical c lin ical sk ills  relevant to general practice. The 

item s had  th e  fo rm  o f  statem ents requ ir in g  judgem ent as 

true  o r false (see F ig . 1). I f  in  doub t abou t the  correct 

answ er, a qu es tio n  m ark  could be used. O f  the  125 items, 

75 w ere co n s tru c ted  w ith  a co n ten t co rrespond ing  to the 

perfo rm ance-based  test. T h e  rem ain in g  50 questions 

focused on re lev an t technical skills no t covered by the 

PB T , thus  allow ing com parison o f p red ic tion  o f the  per- 

fo rm ance-based  scores by the d ifferent subsets o f  items.

S e lf -a s s e s s m e n t  q u es tio n n a ire . T h e  self-assessment 

qu es tion na ire  (SAQ) consisted of 41 item s, w ith  20 items 

co rrespo nd ing  to th e  conten t o f  the PB T. T h e  rem aining  

item s co rrespo nd ed  to skills only  covered by the  w ritten 

test. F o r  each item  th e  candidates were p ro m p ted  to ind i 

cate the  level o f  th e ir  proficiency in the particu la r skill 

using  a 5-p o in t  L ikert-scale  (very p o o r-p o o r-re g u la r-  

go o d -v ery  good) (see Fig. 1).

P ro c e d u re

T h e  cand idates were tested on four d ifferent days, and  on 

two d ifferen t sites. A fter the SAQ was com pleted , the 

cand idates  passed  th ro u g h  the first p a r t  o f  the  PB T , sub 

sequen tly  th e  K T S , a n d  finally the  second part o f  the 

PB T . T h is  tes t sequence was used for logistical reasons.

A group  feedback  session was he ld  a t the  end. 

C and id a tes  a n d  ra te rs  were p ro m p te d  to co m m en t on 

th e  c o n te n t  o f  th e  te s t  and th e  te s tin g  p ro ced u re  was

A ssessm ent o f  com petence  in clin ical skills J J  M Jansen et al.
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Scoring grid Resusciation Questions on resuscitation

Testing date:
Ratercode:
Candidate:

Not

performed incorrect correct

Initial pocedures

The GP decides to resuscitate an infant (less than 1 year old), who has no signs of 

spontaneous breathing nor arterial pulsations. The head of the infant is hyperextended.

1. The correct extent of hyperextension of the head is LESS with an infant compared to 

an adult.

1. Checks consciousness □ □ □ The GP places his mouth over the nose and mouth of the infant.

-  iries to wake patient with loud voice 2. This is a correct procedure of insufflation of an infant.
-  gives adequate painstimulus

During the resuscitation the GP gives thorax compression at a rate of about 90 per
2. Checks circulation □ □ □ minute

-  onesided feeling for carotid-pulsations
3. This is a correct rate for infants.

3. Checks if airway is free □ □ □
4. During resuslctation of an adult the adequate rate of compressions is closer to 80

4. The first 3 items are performed within 30 seconds □ □ □
per minute than to 60 per minute.

5. The first 3 items are performed In the above 

mentioned order

a □ □
5. During resuscitation with one resuscitator the recommended schedule is: 15 com

pressions followed by 1 insufflation.

Resuscitation
Self-assessment questionnaire

6. Starts directly with resuscitation □ □ □

7. Cardiac massage is performed correctly a □ □

-  shoulders of resucitator are above sternum patient

-  hands are crossed on the sternum two fingers above xyphoid

-  rythm: 15 compressions in 10 seconds

8. Performs two insufflations after each 15 compressions □

9. Performs insufflations correctly

-brings head of patient In hyperextension

-  fully covers mouth of patient during Insufflation

-  doesn’t allow air to escape from nose of patient

-  watches whether chest rises during Insufflation 

-chesl rises during Insufflation

□
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□

□
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14. Resuscitation adult

15, Resuscitation child

how often 

performed 

1 2 3 

1 2 3

4

4

5

5

6

6

proficiency 

1 2  3 4 

1 2  3 4

5

5

F ig u re  1 Scoring g rid , questions and  self-assessm ent item s on resuscita tion

evaluated. As a re su lt  of com m ents by th e  candidates 

a n d  raters 6 o u t o f  78 item s were rem oved from  the 

check-lists o f th e  P B T  before final analysis, an d  10 

item s were rem oved  from  the  K T S , leaving 115 item s 

for analysis. As a consequence  o f  the link  betw een the 

item s on the K T S  a n d  the  SAQ, six item s were rem oved 

from  the q u es tio n n a ire , hav ing  35 item s re m a in in g  on 

th e  SAQ.

T h e  s tan d ard ized  p a tien ts  were recru ited  from  a 

g roup  of experienced  s tan d ard ized  patien ts  from  one of 

th e  partic ipa tin g  un ivers ities . T h e y  were tra in ed  by a 

G P  experienced in  th e  tra in in g  o f  s tandard ized  

patien ts.

A  total o f 36 G Ps (staff m em bers of departm ents of 

general practice) were involved as raters. O n e-th ird  of 

th e  encounters w ere double-rated. One week before the 

tes t the raters received a 2-hour tra in ing . D u rin g  the  

tra in in g  session scoring  was practised and  results were 

com pared and discussed. T h e  in terra ter re liab ility  was 

0*82 for the total check-Iist scores (intraclass correlation, 

inc lud ing  absolute and  relative differences betw een 

ra ters in the  error term ).

Analysis

F o r th e  PBT., th e  ind iv idu a l tes t score w as ca lcu la ted  as 

the m ean o f  the  scores on  the  d iffe ren t s ta tio n s . T h e  K T S  

score was based  on th e  sum  o f  co rrec t answ ers , a n d  th e  

score on th e  SAQ was ca lcu la ted  as th e  sum  o f  scores on  

the L ik e rt 5 -po in t scale- All scores w ere exp ressed  as p e r 

centages o f the m a x im u m  score.

T h e  statistical analysis p e rfo rm ed  in c lu d e d  a one-w ay  

analysis o f  variance using  a m u lt ip le  co m p ariso n s  te s t  

(S tu d e n t-N e u m a n -K e u ls )  fo r d ifferences b e tw een  

groups. G enera lizab ility  th eo ry  (C ro n b ach  et al. 1972) 

was used to calculate the  re liab ility  coeffic ien ts  for re la 

tive and  absolu te  decisions, a n d  in te r ra te r  re liab ility . 

C orrela tions w ere calcu lated  as P ea rso n  p r o d u c t -  

m o m en t coefficients.

G eneralizab ility  th eo ry  m ay  be  co n s id e red  as an e x te n 

sion o f  classical test theory. In  classical tes t th e o ry , th e  

observed variance is seen as co m p o sed  o f  tw o  sources: 

tru e  score variance an d  e r ro r  variance. R e lia b il i ty  is 

defined  as the ratio  betw een  th e  tru e  score v a rian ce  a n d  

e rro r score variance. G enera lizab ility  analysis  allows for

A ssessm ent o f  com petence in clin ical skills J  J  M Jansen et al.
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T a b le  X Scores on  th e  perfo rm ance-based  te s t (P B T ), th e  know ledge test o f  skills (K T S ) an d  th e  self-assessm ent q u es tio n n a ire  (SAQ)

P B T  to tal score K T S  to ta l score K T S  subscore SA Q  to tal score SAQ  subscore

(8 item s) (115 item s) (72 item s) (35 item s) (21 item s)

M ean SD R ange M ean  SD  R ange M ean  SD  R ange M ean  SD R ange M ean  SD R ange

T ra in ees  (n = 47) 56 9 35-76 61 7 44-79 58 6 44-74 64 7 50-82 61 7 45-84

G Ps (n =  48) 56 9 34—75 65a 7 51-79 61 7 46-78

uO!>• 9 53-88 69c 9 49-89

Trainees

B eginners  (?i =  12) 53 10 35-76 56b 7 44—68 56 6 44-63 63 7 50-75 60 7 45-72

In te rm ed ia te  (n =  16) 57 8 41-73 61 5 52-71 58 5 50-68 64 5 54-75 61 7 51-74

A dvanced  (n=  19) 58 8 39-72 63 7 52-78 60 6 4 9 -7 4 65 7 55-82 64 8 54-84

G Ps

< 1 0  years (n = 11) 56 7 44-67 65 8 54-77 61 8 49-74 68 7 60-84 65 7 45-72

10-15 years (n =  23) 55 9 34-72 64 6 51-74 60 7 46-72 71 9 53-86 69 9 51-74

15 years (n — 14) 57 9 51-75 67 7 54-79 61 8 50-78 72 10 58-88 72 10 54-84

N ote: all en tries  are expressed as percen tage  scores. 

aG Ps >  tra inees P  < 0*001. 

bB eg inners  <  in te rm ed ia te  =  advanced  P  < 0*05. 

cG Ps >  t r a in e e s /5 <  0-001.

T a b le  2 R eliab ility  ind ica to rs  o f  th e  

perfo rm ance-based  test (PB T ), know ledge 

te s t o f  skills (K T S ) a n d  self-assessm ent 

q u es tio n n a ire  (SAQ) for to ta l scores and  

sub scores

N o rm -

referenced

re liab ility

T  esting  tim e  

to reach  0*80 

(hours)

D o m ain -

referenced

re liab ility

T e s tin g  tim e  

to  reach  0*80

(hours)

SEM *

(%)

P B T 0*43 10-0 0*35 14*5 7*7

K T S 0*68 1*7 0*64 2*1 4*5

K T S  subscore 0*43 0-37 5*8

SA Q 0-92 0*1 0*90 0*1 2*8

SAQ  subscore 0*87 0*83 3*8

^ S ta n d a rd  e rro r  o f  m easu rem en t (SE M ) expressed as percen tage  o f  m ax im u m  score.
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partition  of the  e rro r  variance in to  m u ltip le  sources. 

D epend ing  on the  perspective (relative o r  abso lu te  in te r 

pretations), m ultip le  erro r variances can b e  estim ated , 

resu lting  in m u ltip le  re liab ility  coefficients. T h e  norm - 

referenced reliab ility  coefficient is app ro p ria te  w h en  test 

scores are used for the  ran k  o rdering  o f  th e  cand ida tes  

(e.g. candidate A is be tte r  than  can d id a te  B). T h e  

dom ain-referenced re liab ility  coefficient is appropria te  

for absolute score in te rp re ta tio n s  (e.g. can d id a te  A 

m asters 70% and  candidate  B 60%).

RESULTS

Scores

Com plete data were available from  all 96 cand ida tes  on 

the  P B T  and on th e  K T S . O ne candidate  fa iled  to  com 

plete the  SAQ. T h e re  were no  statistically  s ig n ifican t dif 

ferences between sites and  days o f  ad m in is tra tio n .

T ab le  1 shows th e  scores o f  the  candidates on  th e  PB T , 

the  K T S  and  the  SAQ. R esults o f experienced  G P s were 

com pared w ith  trainees. W ith in  b o th  g ro u ps  th e  resu lts 

were broken dow n for differences in  experience.

O n  the P B T  there  was no difference in m ean  scores 

betw een GPs and  trainees. T h ere  was also n o  difference 

in  score am ong the  G Ps w ith  different years o f  practice 

experience. W ith in  th e  group o f  trainees th e re  was a 

tren d  of slight im pro vem en t in  scores in re la tio n  to  stage 

of vocational tra in ing .

T h e  results on th e  K T S  show ed a s ta tis tica lly  signifi 

can t difference betw een the  m ean scores o f  G P s and  

tra inees ( P <  0-001). T h ere  was no difference in  score 

betw een GPs w ith  vary ing  years of experience in  prac 

tice. T h e  m ean scores o f the  trainees increased  w ith  expe 

r ience  level, reach ing  a statistically  s ign ifican t difference 

only for the scores o f  the beginners g rou p  versus the  

scores of the o ther groups (P  < 0*05). T h e  subscores on  

the  K TS, based on th e  answers to the  75 q u es tio n s  linked  

w ith  the PB T, how ever, show ed no sta tis tica lly  signifi 

can t differences.

O n  the SAQ there  was a sign ificant d ifference betw een 

G Ps and  trainees for th e  total score as well as for th e  sub 

score ( P <  0-001). W ith in  th e  tra inee g ro u p  as well as 

w ith in  the group o f  GPs th ere  was a sm all increase in  

score associated w ith  level o f  tra in in g  respective  to  years 

o f practice. However, the differences were n o t  statistically  

significant (P  >  0-05).

Reliability

In  Table 2 the resu lts  are p resen ted  o f  the  generalizabil- 

ity analysis based on the  personal scores. T h e  no rm -re f 

e renced  reliab ility  coefficient reflects th e  re liab ility  o f

th e  ra n k  o rd e r in g  o f  cand ida tes . A re l ia b il i ty  o f  0-80 is 

o ften  co n sid ered  as a m in im u m  re q u ire m e n t  i f  scores are  

u sed  as a basis for in d iv id u a l  d ec is io n -m ak in g . T h e  

re q u ire d  tes ting  tim e  to reach such  a n o rm -re fe re n c e d  

re liab il i ty  was ca lcu la ted  for th e  d iffe ren t tests , re su lt in g  

in  co n sid erab le  tim e  re q u ire d  for th e  P B T , T h e  d o m ain -  

re fe ren ced  re liab ility  coeffic ien t in d ica te s  how  re liab le  

th e  ab so lu te  scores are. I t  is n a tu ra l ly  m o re  severe  s in ce  

n o t  o n ly  th e  d ifferences in ra n k  o rd e r in g  b u t  also th e  

abso lu te  d ifferences in  scores o n  th e  item s  ( i tem  o r te s t  

d ifficu lty ) are taken  in to  account. T h is  exp la in s  w h y  th e  

re q u ire d  te s tin g  tim e  to reach  a re liab il i ty  coeffic ien t o f  

0-80 is considerab ly  lo ng er c o m p a re d  to th e  n o rm -re fe r-  

en ced  approach . T a b le  2 also in c lu d e s  th e  s ta n d a rd  e r ro r  

o f  m easu rem en t (S E M ) for th e  d iffe ren t tests as an  a lte r 

n a tiv e  re liab ility  index . T h e  S E M  can be u sed  to  e s tim a te  

a con fidence  in te rv a l for in d iv id u a l te s t scores (m u lt ip ly 

in g  th e  SE M  b y  1*96, a 95% co n fid en ce  in te rv a l is 

o b ta in ed , e.g. th e  95% confidence  in te rv a l for th e  K T S  

score o f  can d id a te  A w ith  a te s t score o f  70% ran g es  from  

61% to 79%). L arg e  con fidence  in te rv a ls  are to  b e  ta k e n  

in to  accoun t for th e  p e rfo rm an ce  based  test.

Correlations

T h e  co rre la tion s  b e tw een  to ta l te s t scores on  th e  d iffe r 

e n t  assessm ent m e th o d s  w ere  calcu lated . C a lcu la tio n s  

w ere  rep ea ted  u s in g  th e  subscores  o f  75 item s o f  th e  K T S  

a n d  19 item s o f  th e  SA Q  lin k e d  to  th e  c o n te n t  o f  th e  

P B T . T h e  co rre la tio n s  w ere reca lcu la ted  after c o rre c tio n  

for a t te n u a tio n  caused  b y  the  u n re l ia b il i ty  o f th e  tests, as 

th is  ten d s  to obscure  ex is tin g  re la tio ns  b e tw een  scores. 

T h e se  d isa tten u a ted  co rre la tio n s  are  in d ica tiv e  o f  th e  

co rre la tio n s  w h ic h  w o u ld  re su lt  w h e n  th e  tests u sed  h a d  

p e rfec t re liab ilities . T h e  resu lts  a re  p re se n te d  in  T a b le  3.

T h e  o b se rv ed  co rre la tio n s  b e tw een  P B T  a n d  K T S  

w ere  low, w ith  a s l ig h tly  s tro n g e r  c o rre la tio n  o f  th e  s u b 

scores c o m p a re d  to to ta l  scores. T h e  sam e re la t io n  can  

be  seen  b e tw een  P B T  a n d  SAQ. T h e  c o rre la t io n s  

b e tw een  K T S  a n d  SA Q  w ere  w ith in  th e  sam e  range . 

H o w ev er, co rrec tin g  th e  scores fo r u n re l ia b i l i ty  gave 

m o d e ra te  to h ig h  d is a t te n u a te d  c o rre la tio n s  b e tw een  

P B T  a n d  K T S , so m ew h a t lo w er c o rre la t io n s  b e tw een  

th e  P B T  a n d  SAQ, a n d  even low er co rre la tio n s  b e tw een  

K T S  a n d  SAQ.

D I S C U S S I O N

A lth o u g h  th e  resu lts  do show  som e sm all d iffe rences  in  

m ean  scores be tw een  p rac tis in g  G Ps a n d  tra in ees , th e  

overall re su lts  o n  th e  P B T  a n d  K T S  in d ic a te  th a t  c o m p e 

tence  in  tech n ica l c lin ica l sk ills  (as m easu red  b y  th e  K T S

A ssessm ent of com petence in clin ical skills J J  M Jansen e t  al.
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or th e  P B T ) shows no su b s tan tia l differences. O nly  on  

the  SAQ score do tra inees a n d  G Ps d iffer consistently .

T h e  profic iency  in  techn ica l c lin ical skills seems to 

show little  general im p ro v em en t or d e te rio ra tio n  d u rin g  

vocational tra in in g  an d  thereafter, w hereas th e  h igh er 

SAQ score associated w ith  m ore  advanced  levels o f  tra in 

ing  o r experience m ost like ly  reflects a general self-attri 

bu tion : as a re su lt  o f experience  G P s te n d  to  feel m ore 

confident abou t th e ir  com petence  co n cern in g  technical 

clinical skills, w ith o u t necessarily  b e in g  m ore  com pe 

tent.

I t  has been d ifficu lt to d em o n s tra te  changes in scores 

on  P B T s re la ted  to tra in in g  o r experience at postg raduate  

level, w hereas these changes can easily  be dem on stra ted  

on w ritten  tests (N o rm an  et ah 1994). T h is  questions the  

valid ity  o f  th e  use of P B T s to d isc rim in a te  betw een dif 

fe ren t degrees o f  expertise  am ong  G Ps. H ow ever, as the 

scores on th e  K T S  also show ed  no  substan tia l differences 

re la ted  to experience, we believe th e  scores on  the P B T  

reflect th e  absence o f su b s tan tia l  differences of com pe 

tence betw een groups w ith  d ifferen t tra in in g  levels an d  

experience.

T h e  resu lts  o f  th e  re liab ility  analyses were com parable 

w ith resu lts  in  the  l i te ra tu re , tak in g  testing  tim e in to  

accoun t (V an  der V leu ten  & Sw anson 1990). T es tin g  

tim e was for all b u t  one  te s t too sh o r t  to ob ta in  rep ro 

ducible scores. T h e  h ig h  re liab ility  o f  the SAQ reflects 

the s trong  in fluence  o f  global se lf-a ttr ib u tio n s  (G ordon

1991).

T h e re  was a positive co rre la tio n  betw een  know ledge o f  

skills a n d  p ro fic iency  on th ese  skills. T h e  existence o f  

th is  specific re la tio n  is su p p o rted  b y  th e  f in d in g  of a 

h ig h e r  corre la tion , l in k in g  th e  sub scores o f  the test. 

T hese  find ings  in d ica te  th a t  a w ritten  know ledge test o f  

skills can p red ic t p e rfo rm an ce  on these skills to som e 

extent, i f  developed acco rd in g  to  the  sam e b luep rin t. 

T h is  im plies  th a t  a w rit te n  te s t  m ig h t  be  useful in  situa-

T a b le  3 C orre la tions betw een  (sub)scores o f  th e  perfo rm ance-based  

test (P B T ), know ledge test o f  sk ills  (K T S ) a n d  the self-assessm ent 

q u es tio n n a ire  (SAQ)

P B T K T S

K T S

sub SAQ

SAQ

sub

P B T 0-54 0-77 0*40 0-47

K T S 0-29b 1*00 0-37 0 4 0

K T S  sub 0-33b 0-87c 0*38 0*49

SAQ 0-25a 0-29b 0*24a 1*00

SAQ sub 0-29b 0 '31b 0-30b 0*96c

N ote: O bserved  co rre la tio n s  in  low er tr ian g le  CP < 0-05, hP <  0-01, 

c <  0*001) an d  d isa tte n u a te d  co rre la tio n s  in  u p p e r  triang le .

tions w here  perfo rm ance-based  tests are difficult to 

apply, e.g. for sc reen in g  purposes. T h e  P B T  could then 

be reserved for a (sm aller) g roup  iden tified  to m erit fur 

th e r  evaluation, a n d  th u s  a m ore  efficient use o f the PBT 

is achieved.

T h e  co rre la tion  be tw een  self-assessm ent and profi 

ciency in techn ica l skills was m oderate. O th e r studies 

repo rted  low to  ab sen t co rre la tions betw een  self-assess

m en t m eth o d s (G o rd o n  1991; S tillm an et ah 1986, 1990). 

H ow ever, in co n tras t to th e  w ritten  test, the  subscore of 

self-assessm ent show ed o n ly  a slightly  h ig h e r  correlation 

w ith  th e  P B T , suggesting  th a t G Ps have a ra th e r  general 

n o tio n  ab o u t th e ir  p ro fic iency  in  technical clinical skills. 

I t  w ould  be in te re s tin g  to investigate  w h e th er  a training 

p ro g ram m e in  self-assessm ent could im prove this skill 

(G ordon  1992).

In  conclusion , w hile  perform ance-based  testing is 

obviously  th e  best m e th o d  to assess proficiency in  hands- 

on skills, a w ritten  test can serve as a reasonable alterna 

tive in  som e s itua tions , as it  is relatively easy to adm inis 

te r  an d  n o t very  costly. Self-assessment, although 

positively  co rre la ted  w ith  perform ance, is a less viable 

a lternative  as it  seem s to  reflect a general notion  of 

com petency.
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