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CONTEXT It has long been understood that
assessment is an important driver for learn-
ing. However, recently, there has been grow-
ing recognition that this powerful driving
force of assessment has the potential to
undermine curricular efforts. When the focus
of assessment is to categorise learners into
competent or not (i.e. assessment of learn-
ing), rather than being a tool to promote
continuous learning (i.e. assessment for
learning), there may be unintended conse-
quences that ultimately hinder learning. In
response, there has been a movement toward
constructing assessment not only as a mea-
surement problem, but also as an instruc-
tional design problem, and exploring more
programmatic models of assessment across
the curriculum. Progress testing is one form
of assessment that has been introduced, in
part, to attempt to address these concerns.
However, in order for any assessment tool to
be successful in promoting learning, careful
consideration must be given to its implemen-
tation.

OBJECTIVE The purpose of this paper is to
consider the implications of implementing
progress testing within practice, and how this
might promote or impede learning in the
three phases of assessment (pre-test, pure-test
and post-test).

METHODS We will examine the literature on
how assessment drives learning and how this
might apply to progress testing. We will also
explore the distinction between assessment of
learning and assessment for learning, including
ways in which they overlap and differ. We end by
discussing how the properties of an assessment
tool can be harnessed to optimise learning.

CONCLUSIONS Progress tests are one poten-
tial solution to the problem of removing (or
at least lessening) the sting associated with
assessment. If implemented with careful
thought and consideration, progress tests can
be used to support the type of deep, meaning-
ful and continuous learning that we are trying
to instill in our learners.
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THE UNINTENDED CONSEQUENCES OF
ASSESSMENT

In medical education, assessments of knowledge
and clinical skills are frequently used to make judge-
ments about competence. Although the goal of
these assessments is to obtain an accurate estimate
of ability, there are potential unintended conse-
quences of assessment. For example, in an assess-
ment of learning (AOL) model, the focus is on
assigning grades or categorising learners into com-
petent or not (i.e. pass or fail).1 As such, there is a
perceived component of social judgement or ‘sting’
associated with assessment from the learner’s per-
spective.

As a result, the focus on AOL creates a tension for
learners in that they may be oriented more toward
efforts that result in higher test scores without nec-
essarily promoting learning. The inherent pressures
created by a testing environment can therefore lead
to unwanted behaviours, which may range from
adopting study habits that hinder deep understand-
ing (e.g. cramming or memorising by rote) to out-
right cheating. Although the difference may seem
subtle, when one approaches studying with the goal
of passing a test rather than the goal of understand-
ing the material, there can be a significant influ-
ence on learning. For example, studies have
demonstrated that cramming is less effective at lead-
ing to long-term retention of material when com-
pared with spaced learning.2 The format of an
assessment can also have an influence on learning,
as students have been shown to alter their strategy
for studying based on the format of an assessment,
using more superficial approaches for tests thought
to be designed to assess lower-order skills.3,4

In an AOL model, assessment is more likely to be
treated by the learner as an obstacle that one must
overcome. Thus, there is often little incentive for
learners to revisit areas of weakness once the bench-
mark has been reached. As long as one is successful
in meeting a predefined cut-score, regardless of
whether one receives a very high score or only a
marginally acceptable score, the message to learners
is that those deficiencies are relatively insignificant
and that they are ready to move on. Even if learners
were motivated to improve, the feedback provided
after a test is often not specific enough to guide
learning.

Perhaps more concerning is the fact that several
studies have demonstrated that cheating amongst

medical students, including such behaviours as
directly copying answers from another student and
accessing unauthorised materials during a test, is
widespread.5–9 Even educators may be tempted to
engage in dishonest behaviour to circumvent
assessment processes, as evidenced by the recent
conviction of 11 teachers in the USA on charges
related to systematic cheating on standardised
tests.10

Although assessment clearly plays an important role
in ensuring the competence of learners, these sub-
versive behaviours may lead one to question
whether or not the current assessment culture is
actually undermining the very learning that it is pur-
portedly trying to promote. By contrast with the
AOL model, an assessment for learning model
(AFL) focuses on using assessment as an opportu-
nity to provide feedback to learners to promote
improvement.11 Although not synonymous, AOL
generally refers to ‘summative’ assessment, whereas
AFL generally refers to ‘formative’ assessment. For
the purposes of this paper, the term summative will
refer to high-stakes assessments that emphasise
achievement (e.g. grades), whereas the term forma-
tive will be used in the context of lower-stakes assess-
ments that prioritise the provision of feedback.
However, it is important to note that there is consid-
erable overlap between these forms of assessment
and both can be used in either AOL or AFL
models.

An AFL model has the potential to mitigate some
of the unintended consequences associated with
an AOL model because of the shift from a focus
on making judgements to a focus on creating
opportunities for growth (i.e. emphasising excel-
lence rather than minimal competence). In an
AFL model, a programme of assessment can be
designed with the goal of challenging every indi-
vidual (whether high or low performing) to strive
for continuous improvement. In this sense, tests
become learning tools, hence the often-used term
test-enhanced learning.12

THE ROLE OF PROGRESS TESTING

Changing the focus of assessment from AOL to AFL
will require a programme of assessment that incor-
porates many tools in order to get a complete pic-
ture of learners’ strengths and weaknesses for both
formative and summative reasons.1 One tool that
appears to be garnering significant interest for use
in an AFL model is the progress test. By design, the
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blueprints of progress tests are based on a broad
content domain (i.e. the complete domain of knowl-
edge required for a programme). The tests are
administered repeatedly to learners at different
stages in their training in order to monitor their
progress.13 For example, some medical programmes
administer a written progress test based on the
entire undergraduate curriculum to the entire stu-
dent body at regular intervals (e.g. four times per
year).14,15 Similarly, at least one residency pro-
gramme offers, to all residents in the programme,
an annual clinical skills progress test based on the
objectives of training required for graduation.16 A
number of studies have demonstrated that progress
tests can be used to chart growth of knowledge and
clinical skills,14–18 and allow for the provision of
feedback.19

Progress tests appear to have tangible benefits
beyond those of simply measuring progress. The use
of written progress tests has been linked to
improved performance in a national licensure exam-
ination,20 whereas objective structured clinical
examinations (OSCEs) used as progress tests have
been shown to be useful in identifying residents at
risk of subsequently failing a high-stakes national
examination of clinical skills.21

Perhaps more importantly, however, the compre-
hensiveness of progress tests, coupled with the rela-
tively low-stakes nature of the format, may serve to
mitigate some of the subversive effects of AOL on
learning. For example, because there is no func-
tional limit on the content being assessed, strategies
such as targeted studying, memorisation, cramming
and teaching to the test are unlikely to be particu-
larly useful. This appears to promote deeper learn-
ing strategies.14,22 Additionally, meaningful
feedback, which is often precluded in an AOL
model due to test security issues, can be provided
with limited risk as long as the item bank is suffi-
ciently large. Thus progress tests have the potential
to be important learning opportunities rather than
hurdles to overcome. If learners can be persuaded
to view progress tests in this way, then perhaps
progress tests can be used to help take some of the
‘sting’ out of assessment.

In order for progress testing to support the type
of learning intended by the curriculum, it is
important to ensure that it is implemented
effectively. To this end, the factors that modulate
its effectiveness (i.e. by promoting or impeding
learning) bear exploring.

HOW ASSESSMENT DRIVES LEARNING

The aphorism ‘assessment drives learning’ probably
holds much truth. However, if one is to use assess-
ment as a learning tool strategically, then one must
consider how it promotes learning. The effects of
assessment on learning can be divided into three
phases: pre-test (i.e. tests incentivise learning), pure-
test (i.e. tests directly lead to learning) and post-test
(i.e. the feedback provided after a test leads to
learning).23 In the following section, each of these
phases will be discussed in general terms, and in
more specific terms as they might relate to progress
testing.

Pre-test learning

The pre-test effects on learning, also termed the
indirect effects of testing, refer to the extrinsic moti-
vation provided by the anticipation of being tested.
In other words, the imminent pressure caused by an
impending test may provide learners with an incen-
tive to study and attempt to learn the material to be
tested in a consolidated way. In this sense, even
summative testing may have a positive influence on
learning by encouraging intentional efforts to learn
material for the explicit purposes of retrieval. How-
ever, the way in which students approach learning
may be negatively affected by a test if it promotes a
superficial approach (e.g. memorising by rote rather
than deeper understanding). For example, one of
the often-cited benefits of progress testing is that it
encourages continuous studying over cramming.
This may be valuable because a review of over 180
papers comparing spaced versus massed practice
supported the view that spaced learning is superior
to massed practice.24

A useful theoretical model for the pre-test effects of
summative assessment was developed by Cilliers
et al.25 This model postulates that there are two
potential sources of impact that influence pre-assess-
ment learning activities: task demands (e.g. task type
and cues from lecturers) and system design (e.g.
imminence of assessment and prevailing workload).
These in turn influence cognitive processing and
metacognitive regulation activities (e.g. perceived
agency and interpersonal factors). For example, if
an examination is imminent and students perceive
it to be a high-stakes event, they may adopt lower-
order cognitive strategies when studying, such as
cramming or memorising by rote, even if that is not
their usual preferred approach to learning, because
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their goal is to maximise their chances of success.
Studies about how the test format influences study
behaviour would seem to support this. For example,
students have been shown to use more superficial
approaches to learning when they know they will be
assessed using selected-response versus constructed-
response formats3 and part-task versus whole-task
OSCEs.4

Although this framework was developed for summa-
tive assessment, one could speculate that, for pro-
gress testing, similar sources of impact (e.g. task
type, assessment criteria, etc.) would theoretically
influence approaches to learning. In support of this
speculation, when McMaster’s students’ learning
styles were studied using Mitchell’s cognitive Behav-
ior Survey, which attempts to assess learning style
(memorisation versus concept learning), it was found
that they continued to use deeper learning strategies
rather than memorisation when progress tests were
introduced.14,26 Similarly, a study of performance on
progress tests at Limburg University demonstrated
that the use of a meaning-oriented study approach
was positively correlated with progress test scores,
whereas the use of memorisation or shallow process-
ing was negatively correlated with scores.22

Of course, there is a risk that progress testing could
actually undermine the value of the ‘consolidating’
effects of pre-assessment learning. When van Berkel
et al.22 compared study behaviours in relation to
different test formats, students viewed block tests,
but not progress tests, as an incentive to study (other
than reviewing old tests), perhaps because it is so
difficult to know how one would approach studying
for a test of the entire curriculum, or perhaps
because progress tests are not perceived to be impor-
tant by learners. Moreover, although there is some
evidence to suggest that spacing tests over time may
encourage continuous study, this approach to learn-
ing may not always result in better test scores. In a
study in which students were randomised to either a
group that was assessed regularly (three times during
a 10-week course) or a group that was assessed only
at the end of the course, students who underwent
more frequent assessments spaced their learning and
devoted 69 hours more to overall study time than
their peers, but they did no better on a final assess-
ment.27 In fact, students in the end-of-course assess-
ment group reported spending significantly more
time studying in the final week, which may challenge
the long-held belief that spaced learning is prefer-
able to cramming. However, although there was no
demonstrated benefit of a spaced-learning approach,
the study only examined the short-term effects, so it

is not clear if long-term retention would have been
better in the spaced-learning group.

Pure-test learning

In addition to the effects of anticipating an upcom-
ing test, the act of testing itself can lead to learning,
something known as the testing effect. Several stud-
ies have demonstrated that tests can be used directly
to influence learning above and beyond the indirect
effects of studying.28–31 This may be explained, in
part, by the retrieval hypothesis, which suggests that
the act of retrieving information leads to improved
learning when compared with repeated study alone.
It would seem that the act of retrieval helps to
encode the information in a way that makes it more
accessible for future retrieval.32 A useful analogy to
help understand this phenomenon is to consider
books in a library. Libraries employ a classification
system for shelving books in order to aid later retrie-
val. If, instead of using this system, books were sim-
ply placed on the shelves without consideration of
how they would later be retrieved, it would be far
more difficult to find them when needed. Similarly,
when one practices retrieving information, it helps
the brain to create a system for tagging or encoding
it for future access.

The testing effect appears to not only enhance
immediate retrieval, but also the retention of
learned material for at least several months.33,34

What is particularly interesting is that the testing
effect seems to lead not only to better retention of
facts, but also to improved application of knowl-
edge, providing evidence that repeated retrieval
may also lead to better understanding.31,35,36

There are important factors that seem to modulate
the testing effect. For example, providing more
opportunities for repeated testing of the same mate-
rial has been shown to further enhance learning.37

The testing effect also seems to be enhanced when
the retrieval of knowledge is effortful; for example,
by using constructed-response formats that require
recall rather than simple recognition of informa-
tion.38,39 This may be explained, in part, by the the-
ory of desirable difficulties,32 which suggests that
challenging tasks result in greater learning than sim-
plistic tasks.

Progress tests would seem ideally suited for promot-
ing the testing effect. Because progress test
blueprints are based on an entire curriculum and
are administered repeatedly, they expose learners to
more content more often, which should enhance
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the testing effect by prompting retrieval more fre-
quently. Although progress tests typically employ a
selected-response format (i.e. multiple-choice ques-
tions), other formats that require more effortful
retrieval, including OSCEs, have been shown to be
feasible.40 There may be a case for increasing the
use of constructed-response or OSCE formats to
potentiate the testing effect through enhanced
encoding. Although constructed-response formats
tend to require more effort to mark, the benefits to
learning may justify an increase in allotted
resources.

Post-test learning

The final phase in which assessment can influence
learning is after the test, when feedback is pro-
vided. Meaningful feedback is crucial in an AFL
model because of its potential to influence
metacognition. Feedback can help to highlight
areas of strength and weakness, which may, in turn,
be used by learners to direct their learning. Of
course, in order to be meaningful the feedback
must be based on sound data. If those data are in
the form of test scores, then the test itself should
have acceptable psychometric properties (e.g.
scores that are reliable). Further, if the feedback is
in the form of identifying areas of relative strength
and weakness, then each area should have suffi-
cient sampling to ensure reliability so that recom-
mendations to focus on specific areas are based on
a meaningful ‘signal’.

Again, in this regard, progress tests are well posi-
tioned to be used as a source of both reliable data
and rich feedback for learners. The results provided
to students following progress tests are often accom-
panied by information about individual progress,
summaries of areas of strengths and weaknesses,19

and normative comparisons.41 Because of their rela-
tively low-stakes nature, learners can even be pro-
vided with copies of their progress tests to further
guide their learning.15 Of interest, progress tests
also appear to be useful in predicting poor perfor-
mance in national high-stakes examinations,21,26

which can be used as an important source of feed-
back to promote learning.

Giving feedback, however, is not a straightforwardly
simple process. For example, the type of feedback
provided is important. Feedback focused on provi-
ding scores or data alone has not been shown to
be sufficient to promote learning. In fact, provi-
ding grades, even when accompanied by narrative
comments, may actually undermine learning. In a

study in which grade-school children were provided
with either grades alone, narrative comments
alone, or both combined, only students who had
received narrative comments alone showed a subse-
quent improvement when retested on similar
tasks.42 Further, it appears that the more detailed
the feedback, the more likely students are to learn.
When pre-medical students participated in a self-
administered online multiple-choice test assessing
biomedical knowledge, those who received detailed
explanations about the correct and incorrect
options outperformed those who only received
information about the correct answer.43 Although
test security issues may preclude detailed feedback
in some cases, there have been recent innovative
efforts to provide increased feedback to learners,
including in summative OSCEs.44

As an additional complication of the use of progress
tests to provide feedback, it has been suggested that
learners can be remarkably immune to feed-
back.45,46 An important factor in accepting feedback
appears to be the perceived credibility of the source
providing feedback.47 Telio et al.48 proposed an edu-
cational alliance framework to explain this finding,
in which they draw parallels between the feedback
provider‒receiver relationship and that of a psy-
chotherapist and patient. In this model, in order
for feedback to be accepted and internalised by the
learner, there needs to be a perceived alliance with
the person providing the feedback. This alliance
can help learners to allow themselves to be vulnera-
ble enough to accept the guidance and criticism
that is needed to help them achieve their potential.
However, feedback can have an emotional impact,
which can have detrimental effects on learning.
Feedback that is focused on the task appears to have
the most powerful influence on learning, whereas
feedback that invokes the self (i.e. in the form of
praise and punishment) appears to be less success-
ful.49 Perhaps this is because feedback that invokes
the self carries with it social judgements that may
threaten the educational alliance between learner
and teacher, and may undermine the formative
intentions of the assessment.

Summary

Many of the features of progress tests appear to
align well with the properties that enhance desirable
learning. Broad coverage of material makes
cramming less feasible and may indirectly encour-
age more continuous and situated learning when
compared with what occurs when one approaches a
test with the goal of simply getting a good grade.
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Repeatedly testing learners on the same material
provides them with opportunities to practise retriev-
ing information. Finally, progress tests allow for the
provision of detailed feedback on performance.
However, one must also consider the potential unin-
tended consequences of introducing progress test-
ing. It is possible that a progress test may prove to
be a dis-incentive to studying if learners perceive it
as unimportant or too overwhelming to prepare for.
Although provision of feedback is possible, there
are well-known complexities in ensuring that such
feedback is incorporated meaningfully into further
learning, so it shouldn’t be taken for granted that
the delivery of such feedback is by definition valued
and incorporated.

This is not to say that progress tests are the only
possible approach to addressing these issues. In fact,
these principles could certainly be applied to other
testing modalities, such as workplace-based assess-
ments. By repeatedly offering experiences that chal-
lenge learners and allow them to make mistakes
while providing them with help to improve, any
form of assessment can be used to promote learn-
ing. Our point, rather, is that progress testing, if
implemented carefully, is particularly well suited to
a model of AFL.

HOW TO USE ASSESSMENT TO OPTIMISE LEARNING

Although the literature has drawn clear distinctions
between AOL and AFL, it may be that there is more
functional overlap between them than implied by the
definitions. That is, it is likely that all assessment is
used to assess a student’s current state of learning to
some degree, and all assessment has the potential to
inform and support further learning. Importantly,
there may also be discordance between the pur-
ported purpose of the test from the educator’s per-
spective and how the learners interpret the test’s
purpose, so from the perspective of its influence on
learner behaviour, the distinction between AOL and
AFL may be in the eye of the beholder. In this sense,
it is not a property of the test itself that determines
whether it will be AOL or AFL, but rather the infer-
ences that educators and learners make about the
purpose of the test. The dichotomy, therefore, is
somewhat artificial and for any given assessment situ-
ation it may be more useful to consider AOL and
AFL as being relatively more in the foreground or
background in the mind of the learner.

Thus, there is no question that different approaches
to assessment may promote opportunities for learn-

ing more than others and, as such, progress tests
can be designed to maximise their positive influ-
ence on learning. As discussed above, strategies that
are likely to be effective in promoting learning
when designing progress tests include: using con-
structed-response formats, offering frequent low-
stakes testing opportunities, spacing tests and pro-
viding detailed feedback.

However, it is important to recognise that there are
conceptual barriers to the use of AFL, such as the
psychological consequences of knowing that one is
being assessed. Even when assessments are labelled
as being for learning (e.g. formative assessment),
learners may view them as hurdles that they must
overcome in order to succeed, rather than as learn-
ing opportunities.50 To the learner, any assessment
may be perceived as a high-stakes event where they
are being judged. As such, the foreground of AOL
may undermine the intentions of an AFL model. In
order to move AOL to the background, the social
meaning of assessment must be changed. In other
words, learners need to be taught to view progress
tests as opportunities to improve rather than as
high-stakes events with potentially punitive conse-
quences. We must create conditions of the assess-
ment process that will ensure that we do not
undermine our own efforts to foreground AFL in
the minds of our students.

One way to accomplish this is to manage learners’
expectations so that they come to expect regular
feedback on their performance. However, again, the
feedback that we provide will have an important
influence on its perceived value as a learning oppor-
tunity. Thus we may consider withholding grades
for progress tests (at least for a period of time) in
favour of providing narrative feedback. This
approach could help to minimise the implicitly sum-
mative nature of assessment, especially for medical
trainees who have grown accustomed to being
rewarded with good grades for a job well done.
Learners could instead be encouraged to view their
results from the progress tests as opportunities to
explore potential areas of strengths and weaknesses
and generate learning goals. Of course, learners
may respond differently to assessment strategies –
those who are performance-oriented may prefer
summative assessments or benchmarks whereas
those who are mastery-oriented may be more inter-
ested in formative assessments because they link
learning with feedback and self-reflection.51 How-
ever, if educators can set conditions that promote
learners’ orientation toward improving rather than
proving themselves, then learners may be more
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likely to embrace the learning opportunities pro-
vided by progress tests.

Practical issues may also act as barriers to the incor-
poration of an AFL model. Namely, educators fac-
ing significant time restraints may find it difficult to
offer meaningful remediation or additional learning
opportunities to address identified opportunities for
learning. In an AOL model, resources tend to be
reserved for learners who are identified as being in
grave difficulty (e.g. those who have failed relatively
high-stakes examinations), whereas in an AFL
model, all learners are expected to receive guidance
on how to improve. This added effort may stress
over-worked physicians and educators. Focusing
efforts on providing learners with the tools neces-
sary to direct their own learning may help to offset
some of this pressure, but we cannot ignore our
responsibility as educators to guide this process if
we are to most effectively support a positive learning
response to the feedback that the progress test
offers.

Finally, the issue of if and how to use progress tests
and other formative assessments to make decisions
about learners is a very practical concern. Although
the primary purpose of these assessments may be
formative, there is likely to be rich information that
can be gained about learners.52 Not all assessment
can be exclusively for learning, as it is sometimes
necessary to make summary judgements regarding
learners’ progress or continuation in a programme.
However, using assessment data in this way may
undermine attempts to implement an AFL model,
as learners may shift their focus from learning to
simply trying to overcome a hurdle. Despite educa-
tors’ good intentions, it is possible that AFL does
not really consider the perspective of the learner. It
may be presumptuous to assume that learners will
ever be willing to view assessment as a low-stakes,
formative experience because of the implied judge-
ments, or ‘sting’, inherent in all types of assessment.
Instead, it may be useful to probe learners about
how they use assessment to guide their learning and
use these insights to modify programmes of assess-
ment accordingly.50

CONCLUSIONS

As more and more educators embrace competency-
based medical education (CBME), the AFL model is
likely to continue to gain momentum.53 This is not
to suggest that there is not also a place for AOL.
However, even when AOL is foregrounded (e.g. for

high-stakes assessment), the opportunity to promote
continuous learning can and should be harnessed.
For this to occur, it is necessary to find ways to take
the sting out of the assessment experience; progress
tests are offered as just one solution to the problem
of removing (or at least lessening) this sting. Pro-
gress tests have many features that increase the like-
lihood that they will support the types of deep,
meaningful and continuous learning that we are try-
ing to instill in our learners. However, we must be
careful that we do not undermine these efforts by
assuming that progress testing will automatically ful-
fill this function. We must structure the tests inten-
tionally to ensure that they shape learning practices
through their pre-test, pure-test and post-test influ-
ences. We must ensure that the tests are supported
by social constructions that foreground the AFL
aspect of the assessments, and we must put in place
the resources to ensure that students can take full
advantage of the reflection and learning opportuni-
ties that the results of such tests offer. Unless we
engage in these efforts, we run the risk that pro-
gress tests will devolve, in the minds of our students,
to just another hoop they must jump through to
survive our curricula.
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