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When I say . . . computerised adaptive testing
Carlos Fernando Collares1,2 & Dario Cecilio-Fernandes3,4

Traditional paper-based knowledge tests require
student cohorts to answer the same sets of
questions. These fixed tests do not consider
students’ levels of knowledge. For students with low
levels of knowledge, a particular paper-based test
might be too difficult, whereas for students with
high levels of knowledge, the same test is likely to
be too easy. The mismatch between students’
knowledge levels and test difficulty may lead to
lower levels of reliability, and the items may not
discriminate low and high levels of performance.
Given that videos and sounds could increase the
professional authenticity of assessment, another
limitation of paper-based tests may be that they do
not allow the use of multimedia.

Computerised adaptive testing (CAT) is a form of
computer-based assessment in which an algorithm
dynamically selects the next item based on the
student’s previous answers.1 Consequently, each
student receives an individually customised test,
tailored to his or her level of knowledge. A basic
requirement of CAT is a calibrated item bank that
allows the algorithm to choose the item difficulty of
the next question based on the answers provided.
This calibration is usually based on item response
theory and estimates item difficulty and student
ability using the same scale. To properly calibrate
the questions, assumptions of unidimensionality and
local independence should be met; this, in turn,
provides evidence of the validity of the internal

structure of CAT. In the educational context,
however, validity based on test content is more
important than any validity evidence based on the
internal structure of CAT. In CAT, validity based on
test content can be achieved by constraining the
content to the desired percentage of the blueprint,
covering all the necessary content.1 By matching
item difficulty with student ability, CAT may reduce
the length of the test by 50% while keeping or even
increasing reliability. Reliability estimates tend to be
more homogeneous regardless of students’
knowledge levels. As CAT provides short, reliable
and valid knowledge tests, it may be used as a
strategy for the assessment of learning.

One of the most neglected aspects of CAT is its
alignment with modern learning theories, such as
constructivism. Vygotsky described the zone of
proximal development as the frontier of one’s
knowledge, where optimal learning is expected to
occur. By matching test difficulty with student
ability, we dare to say that CAT brings the zone of
proximal development to the assessment realm,2

although it can also be argued that CAT provides a
rough and imperfect approximation to the zone of
proximal development. In addition, as CAT may
minimise the occurrence of both cognitive under-
and overload, it may be aligned with cognitive load
theory. With more reliable scores, students are less
likely to have improper mastery experiences as a
result of unreliable scores, which could negatively
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affect their self-efficacy.3 Students are eager for
accurate, interactive and even immediate feedback,
which is one of the main features of CAT. When
used within an assessment programme, CAT can
further maximise the educational utility of
knowledge testing. Therefore, it is possible to say
that CAT is in line with the concept of assessment
for learning.

Students seem to accept CAT very well. In our
experience, after switching to CAT, students say
that they become more motivated to study because
they perceive their scores to be more accurate
representations of their knowledge levels.
Surprisingly, students who failed have also shared
similar perceptions with us. It could be argued that
student surveys and student evaluations of CAT do
not provide sufficient evidence to support such
perceptions. However, recent evidence suggests that
CAT may also have positive impacts on students’
achievement, motivation, engagement and
subjective test experiences in comparison with
paper-based testing.4 The results also suggested
positive effects on the performances of older
students, who are typically seen as less motivated
and engaged. Future research should include the
impact of CAT on health professions education, a
frontier yet to be explored.

Considering its improved psychometric properties,
positive educational impact and high level of
acceptability, CAT may optimise the utility of
assessment tools, as proposed by van der Vleuten.5

Although CAT has been used for decades in the
assessment of learning, we acknowledge that further

research regarding the use of CAT in medical
education is required. More modern CAT
approaches include multi-stage adaptive testing and
cognitive diagnostic adaptive testing, which may be
more suitable approaches in medical education as
they can better deal with measures that require the
testing of multiple dimensions. Based on recent
developments and evidence, an increase in the use
of CAT in medical education under an assessment
for learning paradigm can be expected. Further
research to explore the didactical use of
computerised adaptive tests as learning moments is
recommended.
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