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This thesis discusses certain aspects of the h3aaslricht Progress 'l'ests. IJrogl-ess 
tests lest the end ohjectiwes in the cognitive dornain of ii~etllcvie, 'T'he use of Ihesc 
tests in freshman years could be questioned. The research qucstiuns ac8rcssed in 
this thesis arc: 

- is i t  reasonable to assume that the progress tests illclude test items \vhlch 
can be answered try freshmen'? 

And if so. 

- are there predictable differellces antliar si~~rilarifies between these test iteltrs 
and randolnly selected test iterns'? 

A group of lest items that can be answcreti by f m s l ~ n ~ n  is called a fresh me^^ 'l'est 
(liT). A group of test items that is ra~ldomly chosela is calleel a GerreraJ 1hc;llowledpe 
Test (GIiT). Both types of tests were studied in the academic year 1983-1984 on 
four occasions. ?he differences and similarities between the Xests are: hypoll~esised. 
Three different kinds of hypotheses can be distinquised: 

- hjrpolheses concerning the intermla] structure of the tests, i.e. differences in 
terms of the p-values, test scores, reliability. 

- hypoflzeses concerning the external structure of the tests, i.c, differences in 
correlation patterns. 

- hypolheses concerning the fit nf the lest data lo the assunlptions of 
psychometric models (CIZAP'ZER 1). 

To answer the first research question a panel of experts on the first year 
educational program were, askecl to j~udge 1029 test items. ' h e  inler rater reliability 
approved to be acceptable. Between 19% and 24% of the test items corm'esp~onded to 
material handled in the first year program. The item selectiolt mcthod using 
content experts is compared to an empirical method using the observed p-values as 
a criterion. It could be show11 that both methods were related. Furthermore Ibe 
items that were selected by the c o ~ ~ t e n t  experts did not show a bias concerlril-rg 
difficult or easy rest items. On the conwary the experts selected test items that 
had a wide range in difficulties. A conclusion is that the first research question 
may be answered positively ( C W ' T E R  2). 

The differences concerning thc internal structure between the FT and the GKT are 
studied. Hypotheses are tested in a sample of first yeah stmcUents, a sample of sixth 



year students anel a sanuplc of physicians. Six out of nine hypotheses are fully 
co~Sismed by the results. Three hypotheses are only partly confirmed nihich means 
that the prediction was correct in some groups but incorrect in other groups. 
These results lncllcate that in the first year of ~nedical sclaool: 

- FT' rest items are answered more than (3x6 lest items. 

- FE test i t e m  are answered better than GKT test iterns. 

- FT test iterns and GKT Icst items are equally reliable. 

- F'I' rest items indicate of educatioi-ial effects more than GKT test items. 

- The tcst scores on thc FT' test items differ significantly from the test scores 
on the GKT test ilenls. 

In the sample of sixth year students and the sample of physicians no differences 
between the FT and GKT test items regarding these aspects were found, except 
one: the test scores, which were sig~lificantly higher on the Freshmen Test, in 
boll1 samples. 
I t  was therefore concluded that as far as the internal diifherellces between the 
tcsls are concerned the results indicatc that the tests have construction validity. 
The Freshmen Test and the Cienenal Knowledge Test behave in most eases as was 
preclictecl in the hypotheses. (CIW1'IER 3). 

The I-iypotheses about the structure ill the correlations between the four I T ' S  and 
the four GKT's are formalised in t\vo statistical models. 113 model I, one latent 
variable pea occasion is specified. The covariat~ce matrix o i  the latent variables is 
assu~necl do be ge~arrated by a simplex or first-order autoregressive model. 'The 
errors of measurement are asssunned 10 be uncorrelated. In model HI, the same 
str~zclzrre as in 1node1 I is assumed, wl~ile, rnoreover, the errors af rneasuremei-ir of 
the same lype of lest are allowed to corrcllate. Two additional latent variables 
called test-specific factors (Jbreskog, 19710) are assumed to cacco~rnl for these 
correlations. It could be shown that rnotlel I fits the correlationmatrix in both the 
first year a11d the sixth year adequately. By using model II the fit of the model is 
significantly in~provesl in the first year but not in the sixth year. Although, strictly 
speakil-ig model, 11 is not needed to explain the correlations among the tests, the 
results indicate that so111e test-specific variance (variance due lo the rest being 
used) is present in the freshman years. 
'The predictive power of both the F'T's and the GKTs appeared to be equal. The 
wcl~ievcment of the cohort 1983-1984 could be predicted better for their second 
year than in the third year of medical school. 
Fillally the correlatiol-is between the FT's, the GKYs and ather tests used to 



measure medical kno\vledge dslr~rrg the ElrsO !,ear or ~nedical scllool are studied. As 
expected all the correlations were ~~asktive ancl mast of Illem differed significa~ally 
froni zero. 
Tl-te h\.pothesised differences and similarities Extween the nests are strongly 
confinned by the resulls. Indicating that, also fro111 tlze exlernnl structure poiclt of 
view, the tests demonstrate construct validity (CHIAPWJR 41, 

In the next chapter hypotheses about the structure in the test resrtlts are 
formulated as pspchonietric models. These ~naodels are assu~ned to be tninitheories 
for the construct medical knowledge. They are used to predict and test the 
structure in the responses of the students on the test items. Tlrree nvodels are 
described: the recently developed Progress Test model (PTmodel), tlze well-known 
Raschrnodel and the Nokkenscalemoclel. When applied in this context all models 
assume that the outcome of the interaction between a respondent and a test item 
is determined by two factors: the kllo~rledge of ahe respondent and the difliculty 
of the test item. I11 the Rascl~rnodel arnd in the Mokkenscalemodel these factors are 
parameters, while in the P'l'model llzese factors arc assumed to be norrn~lljt 
distributed random variables. (CE-PMIBR 531. 

The testing results of the models showed that the Tit of the P'l'model to all the 
test items is reasonable. Furll~ermore, at the level of the individual test items, 
about 50% of the items were Raschhomogetzeous and about 34% of the items were 
congruent to the assunlptions of the MokkenscalernodeB, lThese results indicate that 
about 80% of the individual test items have good nleasurrnenl properties with 
n~onoconeously increasing probabilities of a correct atzslvcs in the laCel.lt variable. 
Furthermore the analysis with the PTmodel showed that the FT test items had 
higher probabilities of a correct answer a1 all levels, except the highest, of the 
latent variable. The growth in knowledge among freshmen were highest on FT 
items, while the other years showed a higher growth in knowledge on GKT items. 
The Raschhomogeneous test items of both lests appeared on one occasion to be 
unidimensianal. 7'he Mokkenscale items of 1~0th tests were highly correlated, These 
results indicate that also at the level of individual test items, the assumption that 
the Ewa tests measure the same trait cannot be rejected, 
The analysis of the construct representation (Embrelson, 1983) indicate that easier 
test items seemed to be related to so-called basic krzowledge, whereas mare 
difficult test items are related to si~bjects dealing with the practice of nnedicitre. 
The conclpsion is that, also at the psychometric level, the tests behave as was 
hypothesised (CHAPTER 6). 

In the final chapter the results are discussed from four points of view: 

- the meaning of the results for the use of progress tests in the freshman year. 



- the  results discussed froin a cognitive porrrf of view. 

- the psychnn~erric nleanlng oh the result.5 . 

the dafa-analytic findings in this study. 

Allhollgl~ the results E~urlrf 111 this s1udy strongly indicate the construct validity of 
progress tests, the use of these tesas for students with tlze low proficiency scores 
in the iirsl year is not ~virl-rout problems. Suggestions to deal with the problem 
are discussed. 
Prom the discussion of the results using the points of view mcnliarred, it is 
concluded that the results are congruent at the different theoretical levels. At 
cach level new research qluestions emerged shtrwi~ag that the empirical do~vrain of 
this subject i s  rich e~lough to justify further exploration. 




