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Introduction
In the following commentary paper, we consider the possibility of theoretical inconsistencies between one of the most celebrated and well-established theories in higher education,
namely constructive alignment, and an increasingly popular
approach to assessment, that of progress testing [1, 2]. Our
objective is to consider potential contradictions in the theoretical presumptions underlying each approach with a view to
improving our understanding of these presumptions and ultimately the consistency of curricular design and delivery.

Constructive Alignment
Constructive alignment is an organizing principle used to ensure that each teaching and learning activity in a course corresponds to a specific element of assessment, and in turn, a
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specific intended learning outcome. The idea of constructive
alignment emerged from the fusing of large theoretical and
empirical bodies of work from constructivist learning theory
and instructional design [2, 3]. Constructivist learning theory
implies that learners develop understanding and derive meaning through active engagement with their own experiences
and those of others, thus leading to the construction of new
knowledge. Instructional design contains the notion of alignment by suggesting that instructional situations need to be
linked with appropriate learning opportunities and activities.
Instructional design coordinates the learning that is determined by the curriculum, through establishing learning objectives that are explicitly stated and matched with appropriate
teaching and learning activities [3]. Misalignment occurs if
there is a break in this chain such that students may be taught
material or engage in learning activities which are not
assessed, or when students are assessed on material which
they have not been taught.
Further developments based on the concept of constructive
alignment are modern approaches to teaching and course development such as the outcomes-based approach and
blueprinting. Using the outcomes-based approach, an educator begins by defining the intended learning outcomes of the
course or teaching session and then works backwards to develop the teaching and learning activities required to achieve
those outcomes [4, 5]. Elements of assessment are linked to
teaching and learning activities, and learning outcomes, and
the course is appraised using an evaluation system [4].
Blueprinting is a process of checking and developing the elements of a course or curriculum for comprehensiveness and
alignment by completing a matrix encompassing all the components [6]. Constructive alignment is now a fundamental and
influential idea in higher education and underpins any discussion about good teaching. Empirical evidence suggests that
when alignment occurs in this way, student achievement is
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accumulated performance over several tests to reduce student concern over performance on any single test.

significantly enhanced in comparison to non-aligned educational systems [2, 3].

Progress Testing
Progress testing has been described as an assessment process
whereby students are examined in each year of their study
using examination questions designed to represent the level
of knowledge of the final qualifying examination [7–10].
Figure 1 shows a conceptual and schematic representation of
the process of progress testing. According to this schema,
expected performance increases over time. Each successive
examination represents a point at which students are asked
to answer a subset of test items randomly selected from the
same large bank of questions, many of which will be associated with material that students have yet to learn. As students
develop their knowledge and skill base, their performance on
each examination is expected to increase. The error bars in
Fig. 1 propose the theoretical assumption that the Btrue^ assessment of student capability becomes more defined, with
less variance, as students advance in their course of study.
Albanese and Case [11] state the defining characteristics of
progress testing as:
1. Assessment of student learning based upon Bendobjectives^ [1] of the curriculum or Bcompetencies that
students were expected to demonstrate upon graduation^
[12] and is therefore decoupled from the specifics of what
students have learned or are learning at any given time.
2. Tests are created to be comprehensive which make them
virtually impossible to study for using rote memorization
approaches.
3. Scores on individual test administrations are used for formative assessment, not for summative assessment.
4. Whether students are making adequate progress (medium- and high-stakes decisions) is judged on the basis of

* Final pass level
Expected performance

Fig. 1 The conceptual levels of
performance for each progress
test over the course of an
educational program for the first
progress test (exam 1) to the final
exam at the end of medical
training. The asterisk represents
the mean score and the graphic
indicates uneven variation (as
indicated by the error bars)
around the conceptual mean score
at each exam point

A proposed theoretical advantage of progress testing (stemming from characteristics 1 and 2 above) is that it eliminates
the possibility of cramming as students are unable to prepare
for the wide range of items on any particular test, because up
until the final examination, the questions will be assessing
material which has yet to be taught [13, 14]. For example, at
the first annual examination, perhaps only 20% of questions
will be familiar to students as this is the proportion of the
curriculum that has been covered, and so even the best students, who have not had previous medical training, should
hope to score is a maximum of 20% correct. This is presumed
to Bdecouple^ examinations from student learning, by changing the emphasis from studying for the exam to an accumulation of knowledge over time employing deeper learning processes [11, 13]. Progress tests are also likely to provoke ways
of dealing with uncertainty and promote self-monitoring skills
[15]. In addition, statistical methods are being developed to
factor in how levels of certainty may impact on scoring the
probability of a correct response [15].
When used as intended in a formative way (characteristics
3 and 4 above), progress testing appears to be an efficient and
effective method for evaluating gain of knowledge amongst
medical students [16]. Progress tests appear to remove the
high-stakes nature associated with traditional examinations
and to reduce the stress of those being examined [8, 9, 13,
17, 18]. There is some evidence to suggest that progress tests,
in comparison to traditional examinations, engender a more
meaning-oriented study strategy rather than strategies based
on a rote learning approach, although the evidence that it
cultivates or motivates learning via more intrinsic or deeplearning mechanisms remains unclear [8, 10, 18]. There is also
a belief that progress tests are more suited to students who
work consistently and who are in medical schools that promote timely clinical contact [19].
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Constructive Alignment and the Practice of Progress
Testing
The primary inconsistency between the theory of constructive alignment and the practice of progress testing is that
up until the final examination, students are being tested on
material which they have yet to be taught. At best, intermediary tests can be considered to be only partially constructively aligned with the intended learning outcomes—
with full alignment occurring only in the final examination, as by this time, teaching and learning activities will
have covered the full curriculum (Fig. 1). Advocates of
progress testing present this deliberate misalignment as
an advantage—they claim this is the decoupling between
teaching and assessment activities which encourages deep
learning. Furthermore, individual progress tests are
intended to be assessments for learning rather than assessments of learning—in the sense that it is purported that
testing can promote the element of curiosity and motivation for further learning, which will likely extend beyond
the taught curriculum [8, 20]. However, at least to date,
evidence of deep learning engendered by progress testing
remains equivocal [18] and almost entirely theoretical.
Scores on individual progress tests are intended to comprise formative assessment only, with medium- and highstakes decisions being made only on consideration of multiple test results. Progress testing appears to be well suited to
a formative process, in which feedback is the key to stimulating learning. Konopasek and colleagues [21] have made a
powerful and systematic argument that promotes mastery
learning that can be associated with progress testing rather
than performance learning. In reference to mastery learning,
feedback is seen as key to improving one’s competence.
Consistent with the principle of formative assessment, students will likely learn from uncertainty and seek advice and
counsel if they do not know the answer to equivocal questions. In their paper, Konopasek suggests that Bvirtually,^
all assessments can be formative in nature, although the way
in which results are disseminated requires institutional
backing of a formatively focused assessment system.
Progress testing as a feedback and formative system appears
to advocate the idea of constructive alignment, given that
assessment is not only about passing a test but also about
delivering feedback that can increase the efficiency and substantive nature of the knowledge acquisition process. This is
consistent with other work which found that scaffolding and
mentoring were important when delivering formative feedback and this is especially pertinent to students in their early
years of training [22].
A further initiative being applied by McMaster University
is to ensure that no student passes or fails a year of study based
solely on their progress test scores, and that other additional
sources of assessment are required for high-stakes decisions
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[11, 23]. However, other universities do not take such a cautious approach in their high-stakes decision-making. The use
of multiple progress test scores as a summative assessment
during high-stakes decision-making leads to a further potential
problem in that each test may make up a significant part of the
overall assessment score determining whether a student
should continue in their studies. The question then arises of
how many progress test results are needed to ensure equitable
high-stakes decision-making.
There are a number of potential sources of variance in
progress test scores. The performance of individual students
in successive tests may vary and may not conform to the
expected pattern of growth over time. For example, students
may do well in one test and then in the next test do poorly
compared with their peers, potentially doing worse than
they did in the previous test. Such students may become
demoralized and be at risk of greater test anxiety and
lowered self-efficacy [14]. This is of particular concern in
courses of study such as Medicine, which are typically taken
by very competent, highly competitive students, with a tendency to view every examination as summative. The makeup of each progress test may also be variable, even when
using a structured blueprint to guide question type, since
questions are drawn from a large bank of test items using
random selection—hence impacting on the true value of the
test in assessing student ability. These sources of variance
are particularly important in the early years when the percentage of the items on the test that students will have
knowledge of is low (Fig. 1) [24]. Interestingly, very little
research has presented variance data from the results of the
progress testing. In one study [8], the results of year 2 and 4
progress tests were depicted showing, contrary to what
might be ideally expected (Fig. 1), that the variance was
greater in year 4 than in year 2. Nonetheless, in this case,
this cohort of year 4 students were in their first formal year
of progress testing and thus were more exposed to traditional testing in their earlier year of training.
In a further study, Ricketts and Moyeed [25] state that
Bwhen progress tests are used to make pass⁄fail decisions on
individual students, those responsible for assessment should
do all they can to improve the accuracy and precision of score
estimates.^ They have presented a systematic method for dealing with the problem of fluctuating measurement error. Using
a Bayesian approach, they created a mathematical system for
weighting tests according to how much error is inherent in the
scores, thus improving and smoothing the precision of the
score. Finally, Zahra and colleagues [26] have investigated
ways to measure how reliability changes over time and their
approach can be applied to individuals or small groups of
students. Even though this approach appears to be untested
in their paper, it allows for measures of reliability to be factored into any decision being made about a student’s true level
of performance at any given time.
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Final Thoughts
The question we initially posed was, BDoes progress testing
violate the principles of constructive alignment?^ In our review of the literature and constant deliberation, our answer is
both Byes^ and Bno.^ In our view, if progress tests are used
summatively and no methods are being applied to consider
measurement error, reliability over time, and the uncertain
nature of the test, then clearly the answer is Byes.^ Ricketts
and Mayeed state that Bapproaches based upon grade sequences or linear models have disadvantages, and the relative
importance of individual tests in the sequence is not obvious
to students or faculty members, which leads to student and
staff dissatisfaction.^
Nonetheless, if progress tests are given appropriate
weightings and are judiciously monitored in terms of how
accurately they measure a student’s true level of competence,
then the random use of items can be factored into the assessment score. In addition, if used formatively, progress tests
clearly fit with the theoretical tenor of constructive alignment.
This is particularly true if the grades given to students are
provided alongside detailed and constructive feedback [21,
22]. Consequently, the uncertain nature of the assessment process is actually a part of the teaching and learning process and
can easily be built into the learning objectives or outcomes
associated with the course of study.
One area of further research would be to measure variance
levels in line with years in training. Accordingly, the theoretical position we have created with Fig. 1 could be refined,
refuted, or endorsed. In reality, the actual changes in variance
are likely to be less prescriptive and thus the use of the
methods endorsed by Rickett and Mayeed [25] and Zahra
[26] will be useful in determining suitable algorithms for dealing with raw progress test scores and the uncertainty associated with these resultant test score patterns. This is important if
we wish to maintain the integrity of the testing process in
terms of providing students with accurate reflections of their
true levels of competency.
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