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Background. On the written test of board certification examination for anaesthesiology, the
probability of a question being answered correctly is subject to two main factors, item difficulty
and examinee ability. Thus, item analysis can provide insight into the appropriateness of a
particular test, given the ability of examinees.

Methods. Study subjects were 36 Taiwanese examinees tested with 100 questions related to
anaesthesiology. We used the Rasch model to perform item analysis of questions answered by
each examinee to assess the effects of question difficulty and examinee ability using a common
logit scale. Additionally, we evaluated test reliability and virtual failure rates under different
criteria.

Results. The mean examinee ability was higher than the mean item difficulty in this written
test by 1.28 (s0p=0.57) logit units, which means that the examinees, on average, were able to
correctly answer 78% of items. The difficulty of items decreased from 4.25 to —2.43 on the
logit scale, corresponding to the probability of having a correct answer from 5% to 98%. There
were 60 items with difficulty lower than the least able examinee and seven difficult items
beyond the most able one. The agreement of item difficulty between test developers and our
Rasch model was poor (weighted k=0.23).

Conclusions. We demonstrated how to assess the construct validity and reliability of
the written examination in order to provide useful information for future board certification
examinations.
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The purpose of the board certification examination in
anaesthesiology is to evaluate whether an examinee is able
to exceed minimum requirement for clinical practice.
More importantly, test items must be able to measure
examinee ability with a high degree of precision and accu-
racy, and discriminate good performance from bad. An
examination where all items were extremely difficult, or
conversely, extremely simple, is clearly undesirable. Thus,
how to evaluate the difficulty of a particular question,
given examinee ability, is a high priority. As both exami-
nee ability and item difficulty are abstract constructs, how
to calibrate these two latent variables on the same scale

plays a crucial role in analyses of the written test for a cer-
tifying examination in anaesthesiology. One of the
approaches is to consider the Rasch model, which has
been used to analyse a variety of standardized examin-
ations' ~* and validate various instruments in clinical prac-
tice.>~7 To the best of our knowledge, it has not been
applied to board certification examination in anaesthesiol-
ogy yet.®~ ' We applied the Rasch model to data taken
from the written test of board certification examination for
anaesthesiologists in order to quantify examinee ability
and item difficulty and also to evaluate test reliability. We
then assessed the agreement of item difficulties as rated by
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the test developers and results obtained from the Rasch
analysis. We also simulated different scenarios where
numbers of very difficult and easy items defined by logit
score derived from the Rash analysis were deleted to
investigate their influences on test reliability with respect
to item difficulty and examinee ability.

Methods

Study subjects and data collection

The data were taken from the final results of the September
2007 board certification examination for anaesthesiology in
Taiwan. Eligibility criteria for the examination included
completion of an approved residency programme at an
accredited medical training centre, and demonstration of
comparable experience in clinical practice. The board certi-
fication examination for anaesthesiology in Taiwan consists
of two stages, where candidates are required to pass the
first stage (written test) to become eligible for the second
stage (oral examination). The analyses described below
were based on the responses of 36 candidates to 100 items
on the written examination and their performance on the
oral examination. The items in the written and oral examin-
ations were developed and reviewed by a committee of
eight anaesthesiology professionals. The item categories
and number of items in each category are presented in
Appendix 1. Each test developer provided 12 items for
written examination and one item for oral examination,
based on the assigned categories. All developed items were
reviewed thoroughly by all committee members, with six
items in the written examination being deleted after the
review. Ten additional items were selected from the latest
item bank of board certification examination to maintain
the number of total questions at 100. All items in the
written examination were multiple-choice questions with
five answer options and single best answer.

All examinees were required to complete the written
test within 2 h, which all did successfully. For each cor-
rectly answered item, a value of one was assigned; no
penalties were given for incorrect answers, which were
assigned a value of zero. The number of correctly
answered items represented the original total score.

After passing the written examination, examinees had to
undertake the oral examination for completing a full
course of the board certification examination in anaesthe-
siology. However, as our interest in this study focused on
the assessment of item difficulty in the written test making
allowance for examinee ability, the detailed analysis on
oral examination was not performed.

Statistical analyses

We first used the Rasch model to assess the effects of
person ability and item difficulty on the probability of a

correct response for that item using the following
equation:'" '?

e(e"*bf)
Pj=——
ij H_e(e,-fb,)

where P;; is the probability of the person i answering the jth
item correctly; 6; the logit score for ability of the ith person;
and b; the logit score for difficulty of the jth item. In such a
way, the ability measures and item difficulties can be
expressed using the same logit units on a common scale. The
difference between examinee ability and item difficulty is
directly related to the probability of a correct response for
that item. For example, if the ability of an examinee is higher
than the difficulty of a specific item by 1 logit unit, the prob-
ability of answering correctly is 0.73 [e(!)/(14-¢(!))]. When
the examinee ability is comparable with the item difficulty,
the difference between two logit scores is 0, which means
that he or she has 50% probability of having a correct or
wrong answer. Since the contrast between examinee ability
and item difficulty is relative rather than absolute, it is cus-
tomary to set the mean item difficulty in logit unit as 0. The
details of statistical technique on the Rasch model refer to
the previous statistical literature."' '

Misfit items that did not meet the standard criteria of
fit statistics were excluded from further analyses (0.8<<
weighted mean square<<1.2;"? '* —2<standardized fit
statistics<2).'” The person and item reliability indices
were calculated to ensure consistency using two forms of
reliability coefficients, reliability (analogous to Cronbach’s
o) with the value between O and 1 and separation index
(the number of statistically different performance strata
that the test can identify in the sample),'® being 1.50,
2.00, and 3.00 for three levels of separation: acceptable,
good, and excellent, respectively.'” Although the person
and item reliability indices were used to denote the replic-
ability of person ranking for a parallel test and item
location for another sample of examinees with comparable
ability, respectively,'® the person reliability is of major
concern for a certifying examination.

An item distribution map was constructed to illustrate
the distribution of persons and items on the same logit
scale (Fig. 1). A virtual failure rate of the written examin-
ation could be estimated by setting different criteria based
on examinee ability in logit unit. Examinee ability lower
than the specified criteria was doomed to failure in the
virtual analysis. Since items with difficulty within the
range of examinee ability were the most informative,'” we
assessed whether item reduction based on the results of the
Rasch analysis could provide a consistent estimation of
examinee ability by comparing Pearson’s correlation coef-
ficients under three conditions, condition I excludes only
misfit items, condition II eliminates very easy and difficult
items, and condition III deletes all items out of the ability
range of examinees.

718

102 ‘TT |1Mdy uo Arliqi Aiseaiun BuisH Buny) feuoire e /Hio'sfeuinolpiojxoelq//:dny wouy papeojumoq


http://bja.oxfordjournals.org/
http://bja.oxfordjournals.org/

Download English Version:

https://daneshyari.com/en/article/8936632

Download Persian Version:

https://daneshyari.com/article/8936632

Daneshyari.com


https://daneshyari.com/en/article/8936632
https://daneshyari.com/article/8936632
https://daneshyari.com

