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We have used TRIADS-based CBA (see
Mackenzie, 1999) in several undergraduate
biology modules for a number of years. Here,
we will report on work undertaken in a first-
year, BSc-level molecular cell biology module
of ca. 60 students. This module features a
regime of frequent CBA which has proved
especially beneficial for students whose first
language is not English, as we reported
previously (Baggott and Rayne, 2001). CBA
presented early in the module are targeted to
building foundational knowledge, comprising
items primarily designed to assess recall and
comprehension; as the term progresses, the
proportion of items assessing application and
problem-solving increases. On the computer-
based final exam, in addition to items
assessing understanding of key concepts
presented throughout the module, a block of
additional items focus on students’
understanding of a ‘classic experiment’
(Meselson and Stahl, 1958).

Also in the same module, we have extended
our assessment approach to include what is
probably best-termed a computer-assisted
(rather than computer-based) technique. Over
the past 3 years, we have made use of the
freely available (for academic use) CaselT!
simulation package (Bergland et al., 2004) in a
practical test. CaselT! includes a component
in which basic DNA manipulation techniques
are simulated, including restriction digestion,
DNA electrophoresis and Southern blotting.
Using the software, it is possible to simulate
an experiment to determine the genotype of

individuals (the ‘case’) with respect to a given
genetic disease (e.g. sickle-cell anaemia,
Duchenne’s muscular dystrophy, and many
others). About 1 month after a class-based
session using CaselT!, we administered a
computer-assisted test. This involves
presentation of an unseen ‘case’ on a paper-
based test. Students must analyse and solve
the problem using the CaselT! software to
generate the data; they use this data to answer
the paper-based test items.

These approaches, we believe, tap cognitive
processes in test-takers that draw upon
conceptual and procedural knowledge relating
to reasonable mimics of ‘real-life’ scientific
problems. We will present our analysis of the
student responses (over three academic years)
to these new assessment approaches and will
describe the principles we followed in
constructing these assessments, e.g. through
application of logical task analysis (cf.
Shavelson et al., 2002).
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