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ABSTRACT

Programmatic assessment supports the evolution from assessment of learning to fostering assess-
ment for learning and as learning practices. A well-designed programmatic assessment system
aligns educational objectives, learning opportunities, and assessments with the goals of supporting
student learning, making decisions about student competence and promotion decisions, and sup-
porting curriculum evaluation. We present evidence-based guidance for implementing assessment
for and as learning practices in the pre-clinical knowledge assessment system to help students
learn, synthesize, master and retain content for the long-term so that they can apply knowledge
to patient care. Practical tips are in the domains of culture and motivation of assessment, including
how an honour code and competency-based grading system can support an assessment system
to develop student self-regulated learning and professional identity, curricular assessment struc-
ture, such as how and when to utilize low-stakes and cumulative assessment to drive learning,
exam and question structure, including what authentic question and exam types can best facilitate
learning, and assessment follow-up and review considerations, such exam retake processes to sup-
port learning, and academic success structures. A culture change is likely necessary for administra-
tors, faculty members, and students to embrace assessment as most importantly a learning tool
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for students and programs.

Introduction

Assessments can measure student performance, compe-
tence, learning deficits, readiness to progress, and entrust-
ment of professional activities. Assessments can also drive
or shape learning behaviours to encourage students to dir-
ect their own learning (Epstein 2007; Schuwirth and van
der Vleuten 2011; van der Vleuten 2016). Assessment sys-
tems can also help prepare students for the practice of
medicine and to develop important professional values
such as trustworthiness. As pre-clerkship students take on
responsibility for patient care, pre-clerkship assessment sys-
tems that motivate students to manage their long-term
learning and to apply knowledge to practice can enhance
learning and professional identity formation. Medical
schools can shift from emphasizing the importance of
assessment as a measure of learning to using assessment
intentionally for facilitating learning and as learning to fos-
ter student self-regulation (Heeneman et al. 2015; Eva
et al. 2016).

A programmatic assessment system is one in which
each individual assessment should provide learners with
feedback, and each assessment should be viewed as part
of a larger system in which the assessments are viewed
holistically, to make high-stakes competence/promotion
decisions (Schuwirth and van der Vleuten 2011; Heeneman
et al. 2015). According to the 2018 Consensus Framework

for Good Assessment, the purposes of Programmatic
Assessment are to:

1. Optimize the impact of assessments on learning, decisions
regarding individual students, and curriculum quality. 2.
Identify and provide feedback on individual student’s areas of
strength and weakness. 3. Provide students with a good basis
for making self-assessments and judging learning needs. 4.
Motivate students to remediate areas of weakness. 5. Provide
information  on  instructional  effectiveness to  guide
improvement (p. 1107). (Norcini et al. 2018)

Developing a learning-focused programmatic assess-
ment system that optimizes a school’s culture, student
population, resources, and mission is a substantial project,
and investment in faculty and staff development is needed
(Schuwirth  and Ash 2013; Schuwirth and van der
Vleuten 2019).

We conducted a literature review of programmatic
assessment and assessment for learning strategies related
to cognitive knowledge-focused preclinical exams and
reflected on our experiences working across eight medical
schools to inform this work. In this article, we present evi-
dence-based assessment tips that schools can use to
evolve from an assessment of learning structure toward an
assessment for and as learning system and to develop a
programmatic assessment structure. While programmatic
assessment structures also focus on non-medical know-
ledge competencies, such as communication and system-
based practice, we focus on presenting preclinical medical
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knowledge assessment strategies in this paper. These tips
can also be used to enhance traditional systems to pro-
mote learning through assessment.

Tip 1

Use assessment for learning principles to build a
curricular and assessment structure to
enhance learning

Curriculum design processes begin with planning the cur-
ricular structure that aligns with the intended educational
program learning outcomes. Designing an assessment sys-
tem to enhance learning comes next. Assessment blue-
printing can be utilized to develop and communicate how
each assessment fits into a broader program of assessment
and how progress decisions will be made based on per-
formance across aggregate assessments (Wilkinson and
Tweed 2018).

In making an institutional commitment to using assess-
ment for learning and improvement, there is need for clear
communication of the purposes of assessment and the use
of assessment outcomes. In one study of programmatic
assessment implementation, students’ perceptions of this
structure depended on whether they truly saw exams as
learning opportunities, but the programmatic assessment
structure did help to spur and direct learning (Heeneman
et al. 2015). Intermediate-stakes assessments should pro-
vide learners with diagnostic, therapeutic, and prognostic
information (van der Vleuten et al. 2015). Ideally designed
assessments for learning are those that

1) help the learners define where they are in meeting the
objectives of a course; 2) identify what they need to do further,
3) prepare them to transfer their knowledge and skills to novel
situations; 4) enable them to gain a deeper understanding of
the material, and 5) provide them an opportunity to
personalize  their learning. (p. 9) (Kulasegaram and
Rangachari 2018).

Once the learning-focused curricular and assessment
systems are designed, appropriate teaching and learning
opportunities can be developed.

Tip 2

Promote learning by adopting a competency-based
education and evaluation structure and a culture of
valuing learning over performance

An ideal learning-focused curriculum and assessment sys-
tem would promote a growth mindset orientation (Dweck
2006) among learners and teachers. A competency-based
education and evaluation structure defines criteria for pro-
gression by a learners’ attainment of pre-defined thresholds
rather than their performance relative to peers. Within the
medical education literature, competency-based grading
has been often framed in terms of moving to a pass/fail, or
pass/not yet, grading system. The adoption of pass/fail
grading can reduce competition and foster collaboration
among members of the class - core professional values
(Reed et al. 2011; Spring et al. 2011), and can promote
intrinsic motivation (White and Fantone 2010). It can also
help mitigate bias conferred by rewarding learners whose
enriched academic backgrounds have taught them to be

quick studiers and punishing those learners who need
more time to reach the same degree of competence,
potentially improving the cohesion of diverse classes.
Creating an assessment system that promotes self-regu-
lation should intentionally avoid rewarding short-term
learning or rote factual memorization using inefficient
learning strategies (e.g. cramming). Cramming, as opposed
to studying consistently across time and focusing on
understanding, leads to poorer academic performance
(Bickerdike et al. 2016). Reducing incentives to memorize
details to answer every test question correctly in order to
earn an ‘honours’ grade can give students more time to
prioritize learning the most important concepts and to rec-
ognize errors made. Preparing for long-term board exams
and high-stakes assessments can also be framed as a long-
term and clinical learning opportunity (Swan Sein et al.).

Tip 3

Create a culture of assessment that develops student
professional identity as physicians

We believe the pre-clerkship assessment system and overall
culture of assessment should be congruent with the profes-
sional norms of medicine by supporting learners’ profes-
sional identity formation - their core values, moral
principles, and self-awareness. However, conducting low or
intermediate-stakes examinations under high-security set-
tings can convey a sense of distrust of learners. This is
incongruent with the fact that students will soon (or
already have) access to sensitive patient information and
have responsibility for patient care. An honour code can
establish expectations and entrust medical students with
core professional values related to honesty and integrity
(Irby and Hamstra 2016). By utilizing an honour code to set
clear and specific standards for students, and expectation-
setting discussions with students, students learn to behave
professionally, and to hold peers accountable to these
standards (Ross et al. 2019).

New exam administration technologies allow for a shift
from high-security, proctored examinations to un-proc-
tored, off-site, and time-flexible examinations. The applica-
tion of professional standards to assessment also opens up
the possibility of adopting these exam administration strat-
egies. Un-proctored and time-flexible exams can help to
foster professional identity formation and professionalism
(Ross et al. 2019). Time-flexible exams can induce students
to make decisions about when they are prepared to dem-
onstrate competence within a knowledge domain.

Tip 4

Utilise coaches to help students progress and develop
academic success systems to promote learning
and growth

Providing coaches or mentors for students to review per-
formance, reflections, learning opportunities, and next
steps is also important to facilitating student learning (van
der Vleuten et al. 2015). Coaches can monitor student
assessment performance over time to identify students
who may benefit from academic support or enrichment.
Viewing remediation as an academic support opportunity



and establishing proactive and preventative support systems
for students can guide learning and improvement, prevent
future exam failures, and can orient a school’'s culture
toward learning (Guerrassio 2013; Chou et al. 2014; Kalet
and Chou 2014).

Certain learning strategies can improve student learning,
cognition, and affect, as well as performance on assess-
ments, however many students do not engage in these
strategies instinctually (Hattie et al. 1996). Focusing on
errors can be a powerful driver of learning (Metcalfe 2017).
Learning specialists can help all students to use long-term
learning strategies, including how to learn from assess-
ments and practice questions (Swan Sein et al. 2020a), pro-
cess feedback and improve on weaknesses, and model
study strategies that utilize self-assessment strategies to
foster deeper learning, teach students time management
skills, and promote self-testing strategies (Swan Sein
et al. 2020b).

Tip 5

Promote assessment as learning to drive student self-
regulated learning

Assessment as learning intertwines learning and assess-
ment and places ownership over learning in the role of the
student (Dann 2014). The intention is for students to use
metacognitive strategies to plan, monitor, and self-regulate
learning. Successful medical students are self-regulated
learners who plan, evaluate, and monitor their learning
strategies (Artino et al. 2011). Assessment as learning tools,
such as portfolios or reflection exercises, can help students
to become metacognitive and self-regulate their learning.
Using student portfolios for programmatic assessment can
help compile multiple assessments, collect assessment evi-
dence over time, and amass feedback from multiple eval-
uators. In combination with faculty coaching and reflective
writing, portfolios can facilitate assessment as learning and
can promote critical thinking, problem solving, and self-
assessment to drive life-long learning behaviours (Gadbury-
Amyot and Overman 2018). Students can then engage in
deliberate practice to improve performance with immediate
and useful feedback (Ericsson 2004).

Tip 6

Promote assessment for learning via frequent
low-stakes assessment and feedback

Ensuring that an assessment structure provides students
with frequent low-stakes assessment for learning and feed-
back is important. Learning occurs throughout all phases of
the assessment cycle, which includes a pre-assessment,
true assessment, and post-assessment phase. In the pre-
assessment phase, learning about tests via exam blueprints
or practice tests directs students about what to study and
learn. In the true assessment phase, engaging in retrieval
practice enhances the storage and ability to retrieve infor-
mation at a future time. In the post-assessment phase, stu-
dents can learn from their mistakes when they receive
feedback about their performance and review incorrect
answers (Gielen et al. 2003; Schuwirth and Ash 2013).
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Research on testing and assessment for learning has
shown that repeated testing slows down the forgetting
process (Larsen et al. 2008; Rowland 2014). Frequent low-
stakes assessment is more likely than infrequent high-
stakes assessment to promote learning (Vansteenkiste
et al. 2004), reduce the achievement gaps among students
from different socioeconomic classes (Pennebaker et al.
2013), promote long-term retention by motivating students
to engage frequently with content, and discourage the
practice of ‘gorge and purge’ (Kulasegaram and
Rangachari 2018).

Weekly problem sets can be designed to promote learn-
ing and provide feedback to students. Low-stakes implicit-
confidence testing can be used with multiple choice ques-
tions to help students to recognize misconceptions
(Klymkowsky et al. 2006) and to learn from errors made
with high confidence (Metcalfe 2017). Problem sets can
also interleave content from across topics, to help students
to study and test knowledge on a mixture of topics they
have learned, instead of focusing on just one topic for a
long period, promoting the ability to apply knowledge in
novel settings (Dunlosky et al. 2013). Problem sets of mul-
tiple choice and open-ended questions can be assigned
and worked on early in a week, and students could then
complete the problem set from memory at the end of the
week to benefit from the testing effect. Providing students
with high quality feedback on their performance, even if
not frequently, is an important component of a program-
matic assessment structure; narrative feedback can be pro-
vided on answers to open-ended questions, for example.

Tip 7

Use cumulative assessment to encourage student
retrieval and application of information over time

On the basis of the principle of spaced practice, an assess-
ment system should directly or indirectly expose students
to content cumulatively and repeatedly. Cumulative assess-
ments, which include recent content and content learned
throughout a program, promote student learning and
long-term retention, in part because students work to keep
content available over time if they expect a cumulative
exam (Szpunar et al. 2007; Larsen et al. 2008; Wrigley et al.
2012). Notably, ‘it is often only when durability of knowledge
is tested in the longer run that the student may perceive a
problem with their study performance’ (Kalet and Chou
2014, p. 42). Non-cumulative exam feedback can give stu-
dents an ‘illusion of competence’ because it is not known
how well this understanding will be retained for the long-
term (Koriat and Bjork 2005). Therefore, it is important for
content to appear on multiple exams over time in a variety
of forms.

Progress testing, which provides students with longitu-
dinal assessment opportunities with repeated comprehen-
sive exams over time, such as giving multiple practice
board exams during the preclinical years, is associated with
improvements in knowledge retention (Johnson et al.
2014). Students study more continuously for progress
exams and build a better knowledge base leading to mini-
mized use of test-driven learning strategies (Norman et al.
2010; Schuwirth and van der Vleuten 2012). Schools could
consider implementing regular cumulative examinations, or
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integrate questions from previous topics into exams
throughout the curriculum, to enhance learning and pro-
mote self-regulation of learning.

Tip 8

Use a mix of assessment question types to challenge
students to employ a variety of studying strategies

It is well-established that retrieval practice causes a testing
effect and can lead to high quality learning (Larsen et al.
2008, 2013; Larsen and Butler 2013; Green et al. 2018).
Engaging in answering questions can serve as a ‘desirable
difficulty’ as questions challenge students to engage in
retrieval practice and apply their learning (Marsh and
Butler 2013). Multiple choice questions can also promote
learning and conceptual understanding. Students who
carefully evaluate and generate reasons for why each
answer choice is correct or incorrect will engage in the
type of deep processing that promotes retention of both
tested and untested information (Little and Bjork 2015).

Students learn well when an exam helps them to
engage in retrieval practice via answering deep questions
and causes them not only to study and learn facts but also
to engage in deeper reasoning and elaboration. Questions
that promote elaboration, including generation and explan-
ation questions, enhance understanding and long-term
retention (Larsen and Butler 2013; van der Vleuten and
Driessen 2014). Questions that challenge students to
answer why, how, and what-if promote deeper comprehen-
sion and levels of learning (Craig et al. 2006). Non-MCQ
questions are not trivial to grade, but can be developed
and incorporated over time into exams (Bierer et al. 2018).
New exam delivery software can facilitate rapid grading of
open-ended questions on graded assessments. Students
can be provided with worked examples of question
answers for learning purposes.

Tip 9

Use complex questions to integrate across domains
of knowledge

Students who view basic science as important for their cur-
rent and future goals will demonstrate greater persistence,
employ strategies for deeper learning, and may show
increased achievement (Artino et al. 2010). Assessment
questions can aid in developing students’ perceived value
of different domains, such as basic science, social and
behavioural sciences, health systems sciences, and human-
ities, and should be relevant and motivate students to
thoughtfully answer them. Growing education evidence
highlights the utility of helping learners to integrate basic
and clinical science domains of knowledge in their minds
(Baghdady et al. 2013; Bandiera et al. 2018), by helping
them make conceptual connections across domains.
Providing students with clinically oriented practice ques-
tions in question banks can help anchor learning and to
motivate students to learn and apply their knowledge
through clinical reasoning.

A number of assessment question types can be used to
assess integrated learning. These include reflection ques-
tions that elicit connections between related information.

Multiple choice self-assessment questions and concept
appraisal questions can ask for the mechanisms behind a
clinical scenarios’ findings. Clinical reasoning exercises
where students write a paragraph describing a patient’s
problem and associated mechanisms can also help inte-
grate learning. A diagnostic justification exercise where stu-
dents suggest a differential diagnosis and the rationale for
a patient’'s problems can also be used (Brauer and
Ferguson 2015). Educators can begin by creating low-stakes
assessments with these types of questions to guide student
learning and comfort with this type of question/assess-
ment activity.

Tip 10

Leverage authentic learning practices within the
cognitive knowledge assessment system

Physicians need to be able and willing to work and learn
as a team, develop communication skills and peer-assess-
ment skills, and reference and apply new knowledge
(Hodges 2013; ten Cate and Chen 2016). Incorporating
authentic social and cognitive practices in the assessment
system promotes these skills, such as via the social practice
of collaborative examinations. Collaborative learning can
lead to improved academic performance, interpersonal
interactions, perceptions of social support, self-esteem, and
retention in academic programs, compared to individual
work, as well as compared to competitive learning para-
digms (Hmelo-Silver et al. 2013). Low-stakes group assess-
ments, such as Team-Based Learning ‘Group Readiness
Assurance Tests’ or anatomy group-based lab exams can
introduce collaborative practice and stimulate an active
learning process (Pluta et al. 2013).

An authentic cognitive practice in assessment can be
taking open-book examinations. Research shows benefits
from both open-book and closed-book exams (Durning
et al. 2016). Completing closed-book quizzes on conceptual
questions can lead to less forgetting over time than open-
book quizzes because students practice recalling informa-
tion and use the quiz as a retrieval practice exercise
(Agarwal et al. 2008). Preparing for an open-book test may
encourage students to focus on understanding the import-
ant concepts and content, rather than memorizing details.
Creating a ‘crib-sheet’ to prepare for an exam may help
students organize knowledge, identify which knowledge is
most important, identify which knowledge should be mem-
orized, and which knowledge can/should be looked-up. In
the future, students may be provided with additional
resources during board exams, such as biological or meta-
bolic pathways or immunization schedules, to assess their
ability to apply or synthesize learning, and not just memor-
ize details.

Tip 11

Create non-punitive exam retake processes that
promote learning

In some programmatic assessment structures, exam retakes
are not utilised because multiple assessments over time are
used to make high stakes decisions about student progres-
sion, making retakes unnecessary from a student evaluation



standpoint. Schools may choose to use exam retakes so
that students identify and learn from errors. By having
retakes be a normal and non-punitive part of the assess-
ment system, institutions can begin to change the learning
culture so students are accountable for mastering the
knowledge, skills, and attitudes necessary to achieve com-
petence. A fair re-assessment should provide students with
appropriate remediation and the opportunity to demon-
strate successful learning in previously identified areas
of deficiency.

Re-assessment can be accomplished via a number of dif-
ferent formats, including an assessment customized to a
student’s particular areas of difficulty (Hauer et al. 2009;
Hawthorne et al. 2014). One practical retake approach is to
have students retake the same exam that they have not
mastered, but to also require them to provide explanations
of the answers to each question, to demonstrate that they
have moved beyond memorizing the correct answer, and
to help them to learn important concepts. During re-grad-
ing, students can be given credit only if the question
explanation is also correct.

The best retake timing likely depends on the quantity
and types of errors made. Retakes can happen close to a
failure, after engagement in a subsequent learning activity,
and/or when a student feels prepared. Advantages of quick
retakes include learning material needed for the next block
of the curriculum and not falling behind. Remediation dur-
ing another course might be distracting to learning new
content. Students with major conceptual or fund of know-
ledge deficits may benefit from dedicated study time and
additional support for learning.

Tip 12

Utilise exam feedback data for student learning and
ultimately for high stakes decisions

Giving students exam feedback can have more learning
impact than many instructional strategies (Hattie and
Timperley 2007). Learning and long-term retention are also
enhanced by appropriately timed feedback (Black and
Wiliam 2006; Harks et al. 2014; van de Ridder et al. 2015).
Rapid feedback on high-stakes assessments may have a
greater impact on learning since students are often not
able to take the test again (Hattie and Timperley 2007);
wrong answers may be learned and reinforced if immedi-
ate feedback is not given and utilized by students (Butler
and Roediger 2008). With the advent of electronic testing
systems, exams can easily be reviewed by students, with a
variety of security options available, such as during post-
exam review sessions. Feedback can be facilitated by
scheduling post-exam reviews sessions either immediately
or shortly following exams.

Delayed feedback in low-stakes assessments can help
students can spend time working through the problem
until they find the correct answer (Butler et al. 2007; Mullet
et al. 2014). There is also evidence that narrative and
explanation feedback is superior to simply correct answer
feedback (Black and Wiliam 2006). Students can also be
provided with electronic question explanations, or with
worked exemplar responses once they work to answer
questions independently. Feedback that reveals patterns in
students’ weaknesses, that focuses on specific areas of
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improvement and that details how good performance is
achieved will promote self-reqgulated learning (Nicol and
Macfarlane-Dick 2006).

Leveraging emerging assessment technologies such as
tagging questions from intermediate-stakes assessments
with topic keywords can allow schools to develop dash-
boards that track student progress towards specific bench-
marks, and students can identify potential content gaps
and use these gaps to inform their self-directed learning.
Student coaches or learning specialists can meet with stu-
dents to review and make use of these data.

As programmatic assessment systems rely on using mul-
tiple data points from assessments collected over time for
high stakes decisions, using assessment technologies to
compile data for student progression committee reviews is
also important. Assessment data can and should also be
used for curricular and program evaluation and improve-
ment purposes (van der Vleuten et al. 2015).

Conclusion

A well-designed assessment program can have many bene-
fits for learning (Roediger et al. 2011), but developing and
implementing evidence-based assessment systems is an
area in need of further consideration and study (Norcini
et al. 2018; Schuwirth and van der Vleuten 2019). These
tips demonstrate that assessment systems can optimize
learning when: (1) learners enter into and promote an
environment of trust, (2) schools set thresholds for compe-
tency and allow learners the opportunity to retake exams
until they have reached competency, (3) schools promote
self-regulated learning with ample feedback and resources,
(4) learners and schools collaboratively focus on learning
and reducing the stigma of ‘failure’ - some content
requires more time or effort, depending on background
and learning strategies, (5) assessments focus on clinical
reasoning, not only recall of facts, and (6) schools offer
cumulative assessments so students do not forget what
they learned before.

We have provided tips in order to ‘disrupt thinking’ and
help schools to develop a program of assessment to gener-
ate positive learning behaviours so students are better
equipped to transfer and apply knowledge during patient
care activities. A culture change is likely necessary for all
administrators, faculty members, and students to embrace
assessment as most importantly a learning tool for stu-
dents and programs. Educational settings are complex;
ultimately, schools need to balance what is best for long-
term student learning, what is best for student well-being,
what is feasible, and what works with a school’s learn-
ing culture.
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