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Objective. To reviewmastery learning and provide recommendations for implementation in a competency-
based curriculum.
Findings.Mastery learning, introduced in the 1960s, was developed to ensure all students reach a desired
level of mastery or competency. In this model, students acquire knowledge, skills, or attitudes and then
complete formative assessments on that learning. If they achieve the desired level, they can proceed to
enrichment activities. Students who do not meet the desired level of mastery proceed through corrective
activities and retesting. Evidence suggests students within a mastery learning model perform better aca-
demically than those in nonmastery learning models with moderate effect sizes. Mastery learning may
result in better performance due to several theoretical reasons, including aspects of motivation, testing,
and feedback.
Conclusion. We make several recommendations on how to modernize mastery learning for apply it to
the pharmacy education, including the recommendation to use more cumulative testing and assessment
of baseline knowledge and skills. In addition, models of successive relearning may be applied to this
model.
Keywords: mastery learning, competency-based education, successive relearning, remediation, outcomes-
based education

INTRODUCTION
Competency-based curriculum is a type of outcome-

based education that focuses on students’ abilities to do
job-related tasks, promotes learner centeredness, and de-
emphasizes time-based training.1 The continual move-
ment toward competency-based education in the health
sciences brings new tenets, the first of which is that the
graduate should be competent in a diversity of abilities
across various domains and a variety of contexts.

Competency is the observable ability of the pharmacist
to integrate their knowledge, skills, values, and attitudes.2

Being competent means the learner possesses the required
abilities in all domains in a certain context at a defined stage
of pharmacy education or practice. Thus, competency-based
education balances a curricular structure based in opportu-
nity (eg, just-in-time learning) and time-based learning (eg,
everyone proceeds at the same pace through a curriculum)
with flexibility (eg, students proceed at their own pace). One
instantiation of competency-based education is the mastery
learning model. The mastery learning model can balance

time-based learning with flexibility because of its corrective
pathways. It also can balance structured learning with more
opportunistic learning.

Overview, Effects, and Theoretical Underpinnings of
Mastery Learning

In the 1960s, Bloom determined that the most ef-
ficacious learning situation was one-on-one tutoring.3

One-on-one tutoring starts with the student gaining an
understanding of material, and, after that acquisition, their
understanding is assessed through a formative assessment.
If a concept is unclear to the student, the teacher or tutor
provides feedback and exercises to enhance understanding
(ie, corrective activities). Only when the student demon-
strates adequate knowledge of the content (ie, mastery)
does the teacher or tutor present new material. Thus, each
student would move through the learning sequence at their
own rate depending on how quickly they acquire the
desired knowledge or skills. If this model of instruction is
the most efficacious, then the challenge to instructors and
curricular designers is to find practical ways to better meet
individual learning needs in a group-based classroom. The
concept of mastery learning attempts to address this
challenge.
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Mastery learning’s goal is for all or nearly all students
to “master” or become competent in the course material.
For the system to be successful, the instructor must clearly
define the learning outcomes and what constitutes mastery
for students. Each topic or grouping of topics (eg, instruc-
tional units) organize learning outcomes into one- or
two-week intervals, and the structure of these units are dis-
played in Figure 1. Following the initial instructional
period, students complete a formative assessment based
on the established learning outcomes. For students who
accomplish the predefined level of mastery, enrichment
activities are offered to supplement the students’ under-
standing of the material. Conversely, students who do not
accomplish the predefined level of mastery are given cor-
rective exercises specific to the concepts missed by the
student. These students are then given a separate formative
assessment, pertaining to the same learning outcomes, and
must demonstrate mastery prior to moving to the next unit.
That is, students who do not accomplish mastery the first
time are remediated until they demonstrate mastery.

As mentioned, mastery learning involves several
steps: initial learning, formative assessment; corrective
activities; and enrichment activities.4 The first step is to spe-
cify learning goals or objectives. Next is developing forma-
tive assessments. The third step is organizing corrective
activities, which is followed by planning enrichment activi-
ties. The final step is developing summative assessments.

In the first step, specifying learning goals or objec-
tives, instructors make judgements on what new concepts,
knowledge, or skills are important for all students to learn
well. This also involves deciding the level at which stu-
dents should be able to work with this new information,
such as the level of simple recall, applying new or different
skills to a problem, or synthesizing information. These
learning objectives can be constructed with the SMART

objective (specific, measurable, achievable, realistic, and
timely) or the Mager model.5,6 The Mager model includes
the minimum acceptable performance and the context for
that performance.5 As a comparison, a SMART objective
may be, “By the end of this lesson, the student will be able
to predict the changes in drug concentration given changes
in clearance and volume of distribution.” The same objec-
tive in the Mager model would be, “Given an open-ended
patient case, the student must be able to predict how drug
concentrations will change in response to changes in clear-
ance and volume of distribution with the acceptable level
of performance as 80% correct.” The Mager model may
be favored in competency-based education, as it defines
the minimal standard or level of mastery (see Recommen-
dations section).

The second step of designing mastery learning is the
formative assessments, which provide students with feed-
back on their progress toward achieving the learning out-
comes.7-9 The goal of a formative assessment to correct
any learning difficulties (eg, errors, misunderstandings)
from instruction and direct future study. These assess-
ments can be any format but should align with the learning
objectives in terms of complexity and format.4,9 That is, if
the learning objective states that students should complete
an open-ended assessment that is focused on application
of knowledge, then the formative assessment should be
open-ended and focus on application of knowledge.10,11

The next part of the formative assessment is setting the
standard for mastery. While many methods exist for stan-
dard setting (eg, Angoff), most use a simple percentage.4

The literature recommends this standard be no lower than
what may constitute a B, or 80%, or no higher than 90%,
unless the task is so critical that it needs to be demon-
strated at a high level (eg, patient safety).4 Finally, the last
part of this step is to create a second, parallel formative

Figure 1. Depiction of the Mastery Model and its Relation to Success of the Learner.4,14

Process starts with instruction (Squares). Circles are assessments. If the student does not reach desired level of competency on the first try, they proceed down the
corrective path until competency is achieved. If the student achieves competency, they proceed to the enrichment pathway.
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assessment that measures the same objectives of the first
assessment, with the same standards, but whose questions
may vary in structure or format.4,9 This second assessment
is used to check for success after corrective activities. For
the formative assessments (and the summative assessment,
see below), using blueprinting strategies can help with
assessment consistency (see Recommendations section).

The next step is feedback and corrective activities.
Because feedback provides insight on what the learner has
mastered or done well and identifies areas for improve-
ment, good feedback also provides direction on how a stu-
dent can get better at areas that may be lacking.7,12,13 The
corrective activities must involve a different type of
engagement consistent with the literature on remedia-
tion.14,15 That is, if students learned the topic initially by
reading, asking them to correct their knowledge with
rereading is pointless. After students engage with the cor-
rective activities, they can take the second formative
assessment.

If students achieve the desired level of mastery on the
first attempt, they can engage in enrichment activities,
which should be rewarding and challenging to optimize
motivation.4 Earlier in the semester, allowing all students
to engage in these enrichment activities may help motivate
students to do well in future units.4,9 In some cases, enrich-
ment activities can be used for extra credit to incentivize
completion.

The final step is developing the summative assess-
ment. Per best practices, this assessment should be aligned
with the learning objectives, formative assessments, and
all instructional activities. Again, this can be part of the
overall blueprint for assessment. Summative assessments
determine the grade for the unit or course and would be
appropriate to score using more traditional grading (eg,
A590%). All assessments are criterion based, aligned
with the learning objectives, and ensure adequate sam-
pling of these objectives.

Finally, the mastery approach requires the assign-
ment of grades. Mastery learning lends itself to a pass-fail
grading system, and Guskey recommended an honors-
pass-fail system because it does not reward poor work but
acknowledges going above and beyond expectations.4

Although, mastery learning can be adapted to other grad-
ing systems, the grading system still relies on matching
the level of competency (achievement of outcomes) to the
grade and does not reward things like participation.16-18

Deciding what is mastery or competency can be complex.
For example, mastery or competency can be based on the
amount of learning outcomes achieved (eg, competent on
80% of learning outcomes), or it can be based on master-
ing or being competent on each learning outcome as a set
level (achieve an 80% correct on each learning outcome).

In summary, mastery learning stresses five things.4

The first is students will be graded solely based on their
performance on the (final) summative assessment. Sec-
ond, the student will be assessed on predetermined stan-
dards and not relative to peers. Third, students who attain
the standard will receive the appropriate grade reward.
Fourth, throughout learning the student will be given a
series of ungraded, diagnostic assessments to promote and
pace learning. And, finally, each student will be given all
the help they need to learn.

Various studies have been conducted to compare
mastery learning to other instructional strategies. Collec-
tively, the literature supports mastery learning in terms of
improved student achievement, final examination scores,
attitude toward learning and content, and less variation in
student performance.19-23 A meta-analysis of 36 mastery
learning studies demonstrated an average effect size of
0.59, a medium to large effect.20 These effect sizes varied
based on the properties of the courses. For example,
courses with a higher “mastery threshold” had a larger
effect size in terms of increasing student examination
scores. Other differences that impacted effect size included
subject matter, locally developed tests (vs nationally stan-
dardized tests), pace of the course, and extent of feedback.
Of note, one meta-analysis included comparisons to stud-
ies using Keller’s Personalized System of Instruction
(PSI), which is a system used in one-on-one tutoring,24

and, in general, the mastery learning model demonstrated
greater effect sizes.20

Whiting and colleagues showed an improvement in
grade point average by almost one and a half grades (eg, C
to a B1) in classes taught by mastery learning (n57179).3

The average grade in classes taught by mastery learning
was an A (with scores ranging from 97% to 99%), with
only 1.5% of students (n5108) achieving a grade of F. A
study by Marshall supported these findings with a 10%
increase in average semester grade between the mastery
learning course and the traditional course.21 This study
also showed a reduction in formative assessment attempts
throughout the course, demonstrating that students become
more efficient at learning. Although difficult to quantify,
Marshall also demonstrated the positive affective impact
of mastery learning by comparing the perceived school cli-
mate and culture between students in a mastery learning
course compared to those in a traditional course.21

Although evidence demonstrates that mastery learn-
ing is beneficial in myriad ways, many potential reasons
can explain why it works well. The theoretical underpin-
nings are that it creates a motivational environment, offers
regular opportunities for retrieval practice, and focuses on
feedback. The following paragraphs briefly review the
theoretical underpinnings of the mastery learningmodel.
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One overarching theme in mastery learning is estab-
lishing an environment that supports motivation. The self-
determination theory of motivation has threes aspects:
autonomy, competence, and relatedness.25,26 Autonomy is
the freedom to choose and involves the idea that when an
individual has a choice, motivation increases. The auton-
omy aspect is present in mastery learning through the
corrective activities, choice of completing enrichment
activities, and the time limits of learning. As an example,
in the ideal mastery learning model, struggling students
would have a choice of corrective activities, encouraging
them to feel motivated. Students also have the choice of
whether to complete enrichment activities. Maybe most
importantly, having flexibility in time also allows for
choices, in that students have some flexibility to self-pace
their learning and spend more time on areas of weakness
and less time on areas of strength.

After autonomy, the second aspect of self-determination
theory is competence. Here, the clear goal of mastery
learning is to build competence. Again, for the struggling
student, there is a pathway for competence despite initial
poor performance. In theory, this could motivate students
who may not think they would be able to “compete” for a
grade otherwise. Yet, mastery learning does not let stu-
dents off the hook in the same way that traditional instruc-
tion does. In traditional instruction, if a student does not
complete an assignment, they would be assigned a failing
grade, whereas in a mastery learning course, the student
would receive an incomplete grade until they completed
the assignment.

Finally, the last aspect of self-determination theory,
relatedness, can be seen in the instructional activities and
enrichment activities. In the normal classroom, higher-
achieving students may not often be challenged to go
above and beyond baseline expectations. For students who
have demonstrated mastery of the unit content, offering
enrichment activities allows for continued practice and
unique ways to reinforce mastery of the learning objec-
tives. Thus, the assessments and enrichment activities can
be motivating if they are designed to help support stu-
dents’ understanding of how the knowledge, skills, and
attitudes will help them as future pharmacists. With the
focus on goals related to the practice of pharmacy, this has
positive effects on achievement andmotivation.27,28

Whilemotivation is a large part of themastery learning
model, mastery learning also focuses on retrieval practice
(ie, testing effect). At the end of each unit of instruction, a
formative assessment is given, and it is well documented
that these assessments are beneficial because of their ability
to provide feedback.7,8 However, these formative assess-
ments allow students to apply what they learned and serve
as a retrieval opportunity, both of which improve learning

andmetacognition.29,30 For example, when students study a
topic and are provided an opportunity to restudy the mate-
rial or retrieve information (eg, complete an assessment),
the students that retrieve information have better retention
of material, withmedium to large effect sizes.30

Finally, the mastery model provides for repeated feed-
back. Feedback is an essential strategy for learning, leading
to large effect sizes.31 In the mastery model, feedback is
provided at each step, usually tied to an assessment. Giving
explicit feedback in mastery learning courses allows the
teacher to “prescribe” corrective exercises specific to each
student’s learning situation. This minimizes the attention
given to less necessary topics that students may have
alreadymastered.

Recommendations and Implementation Strategies for
Mastery Learning

Table 1 summarizes recommendations for implement-
ing mastery learning. Mastery learning has stemmed from
primary and secondary education, where the cycle of topic
acquisition to corrective activities and enrichment activities
has been effectively used in a single class period.4 In our
view, this “microcycle” of mastery learning can be applied
to health professions classrooms, but a longer macrocycle
may be better suited for a competency-based curriculum. As
a recommendation, the macrocycle may take days to weeks
(Figure 2). One of the challenges in the mastery learning
model is that, traditionally, mastery of a topic prevents stu-
dents from moving on to the next topic, which may not be
completely feasible in the classroom setting. Regardless,
stop points can be implemented, and students still have to
ability to self-pace, achieving competency at their own rate.

Mastery learning could be very adaptable to the
model of successive relearning. In successive relearning,
students practice the to-be-learned content until a desig-
nated level of mastery is achieved in each of multiple
practice sessions (ideally three to four different study ses-
sions).32-35 That is, a student would reach a mastery
threshold on Day 1 and then again must obtain that level
on subsequent study days. This can be incorporated into
the mastery learning model because of the frequency of
assessments. Thus, each mastery unit should include older
material, and assessment should be cumulative (see later
in this section and Table 1 for an example of quizzes, spac-
ing, and blueprinting). Successive relearning, especially
for conceptual material, has large effect sizes when mea-
sured by long-term retention.33 Therefore, it may not be
necessary to have high levels of initial learning (eg, high
initial competency thresholds) because if the course is
built to be more cumulative and students must relearn
material throughout, those initial mastery levels can be
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low because the additional spacing will supersede the ini-
tial levels of learning.34 Courses that want to maximize
retention should avoid spending time and effort on learn-
ing to a high initial criterion (greater than 90%) but should
instead devote those resources to subsequent relearning
sessions.

Another addition to modernize the mastery model is
to activate prior knowledge through baseline testing or
activities. Some proponents of mastery learning promote
baseline assessment of knowledge and skills.36 This sug-
gestion would be in line with the literature on the impor-
tance of prior knowledge being the basis for new learning.
As such, bringing that baseline understanding to light can
help customize the learning experience.37,38 Before each
unit, a baseline test can help provide feedback regarding
areas on which the student can focus for the upcoming
unit and reactivate prior knowledge; this can be done with
multiple-choice testing.39-41

After a baseline assessment, the first traditional part
of mastery learning acquiring knowledge, skills, values,
and attitudes. In the mastery learning model, there is no
specific guidance on how this occurs, and, as such, we can
rely on current best practices. For knowledge acquisition,
part of the strategy may be self-directed learning or guided
self-paced instruction, as these may be most cost-effective
because of their efficiency.42 This can be combined with

peer-to-peer interaction (collaborative learning, peer instruc-
tion, cooperative learning) where students can discuss and
generate their own understanding. Peer-to-peer instruction
can help facilitate the application of knowledge, the devel-
opment of skills, or the development of values and attitudes.
Peer-to-peer instruction has a large effect size in meta-
analyses.43,44

During this acquisition phase, we can also apply com-
ponents of retrieval and spacing like successive relearning.
In the successive relearning model, students can test them-
selves on these key concepts and, when correct, can remove
them from their study session.35 Then the next session,
they retest the new and old concepts, and, again, when they
correctly solve the problem or remember the key concept,
they can drop it and repeat the cycle at some later time.

The last part of the acquisition phase can include
opportunities for students to get questions answered from
instructors or experts for the concepts that are still unclear.
Here, key features include corrective feedback and model-
ing of the thought process.

The formative assessment’s goal is to manage learn-
ing.9 As such, these assessments occur in short intervals.
After a topic is sufficiently learned, the formative assess-
ment takes place and is a check to make sure students are
making progress as they practice. This assessment should
be no or low stakes. As with any assessment, it should be

Table 1. Recommendations for Implementing Mastery Learning

Mastery area Recommendation

Learning outcomes Use the Mager model for learning outcomes that include the level of desired mastery, the format
and context of the assessment, and the desired outcome.

Acquisition Use current best practices, which may include activation of prior knowledge, self-paced learning,
peer-to-peer instruction, retrieval practice, and feedback.

Assessment Aligned with learning objectives, these can be multiple-choice or open-ended assessments.
Regardless, feedback should be provided. These assessments should also be cumulative to space
out practice and optimize retrieval.

Corrective Corrective activities need to be in a different instructional format than original instruction.

Enrichment These should be clinically relevant and maybe preview future curricular content. Incentives can be
used to motivate students to complete them, especially early in the course.

Figure 2. Example of a Mastery Model for a Modern Curriculum.
A topic or unit starts with instruction and ends with a formative assessment. The process repeats until the assessment of competency (summative assessment).
Interwoven are blocks for reassessment of learning for learners that did not achieve competency.
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appropriately blueprinted to ensure adequate sampling of
the competencies (Table 2).45 Blueprinting would also
help with any retesting to ensure consistency in assessing
the learning objectives. The use of software packages (eg,
ExamSoft) may facilitate the tagging of questions and
allow for easier topic-level feedback. The threshold for
this assessment should be high enough where the instruc-
tor feels students have learned enough tomove on success-
fully but not too high as to make it unreasonable. We also
recommend having these assessments be cumulative (see
prior discussion on successive relearning).

Students who do not successfully achieve mastery
after the first formative assessment should be given pre-
scriptive feedback. Strong feedback is based on an observ-
able task, is highly specific, and is based on standards.46

Feedback is most beneficial when it is provided for incor-
rect answers than correct answers, for correct answers when
feedback is delayed, or correct answers when they are made
with low confidence.31 Feedback should be tied to specific
learning objectives to ensure corrective activities are tai-
lored to a student’s situation. General feedback, for exam-
ple, a score in percentage, is not helpful in diagnosing
individual learning difficulties or prescribing remediation
procedures.3 Thus, feedback needs to be specific. This feed-
back can be automated to some degree through most learn-
ing management software. Correction needs to involve
strategies that differ from the original means of study.4 Like
in the acquisition phase, various strategies can be used,
such as self-explanation or instructional explaining or other
methods that reducemisconceptions.47-49

In the area of retesting, the recommendations are to
maintain the same blueprint as the original assessment. The
timing of retesting may vary based on the time it takes stu-
dents to study the material to pass. One strategy may be to
include retestingmaterial on future quizzes. The advantage is
there is no need to have additional testing time, but the down-
side is the remediation session overlapswith the new learning
session, whichwould be an additional burden for a struggling
student. Remediation times could be set, in that students
would have a fixed number of days to restudy and retest.50

This time could be used for the other students to complete
enrichment activities. Another alternative is optional mid-
terms. These would allow those that need to retest an oppor-
tunity to study and be tested and may give the other students
an opportunity to earn points toward summative assessments.

For enrichment activities, it may be advantageous to
pull in future course work that is related to a topic. First,
this falls in line with competency-based education in that
students can proceed at their own pace until they reach
competency. By bringing some of the future work back-
ward, those students that excel can learn more quickly. As
mentioned, extra credit may be used to incentivize com-
pletion early on. Alternatively, completion of enrichment
activities could be used to lower thresholds on summative
assessments. Table 3 shows what a sample course may
look like using the mastery learning model.

Benefits and Potential Pitfalls

Poignant issues in education include disability
(invisible and visible) and diversity, equity, and inclusion.

Table 2. Example of Assessment Blueprint Based on the Impact and Frequency of the Topic With Spacing of Topics to Help
Optimize Learning (based on reference45)

Formative assessments (No. items)

Topic Impacta Frequencyb IxFc Weightd 1 2 3 4 5 6 7 8 9
Examination
(No. items)

Total
No. (%)

1 2 2 4 0.11 8 3 1 1 6 19 (11%)

2 1 3 3 0.09 6 3 1 4 15 (9%)

3 3 2 6 0.17 10 3 2 2 1 1 1 9 29 (18%)

4 3 3 9 0.26 11 3 3 3 3 3 13 39 (24%)

5 2 1 2 0.06 5 1 1 3 10 (6%)

6 2 2 4 0.11 8 3 2 6 19 (11%)

7 1 2 2 0.06 5 2 3 10 (6%)

8 3 1 3 0.09 7 3 4 15 (9%)

9 2 1 2 0.05 7 3 10 (6%)

Total 35 1 8 9 13 15 10 14 14 14 16 50
a Impact: 15nonurgent/smaller importance; 25serious/important; 35urgent/very important.
b Frequency: 15rare/less frequent; 25occasional; 35frequent/very common.
c IxF: product of impact and frequency.
d Weight: relative weighting of topic as a proportion of total questions.
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The sentiment that everyone can learn is apparent in the
Universal Design for Learning (UDL) framework. The
UDL framework has three principle components, namely
to provide multiple means of representation (the “what” of
learning), provide multiple means of action or expression
(the “how” of learning), and to provide multiple means of
engagement (the “why” of learning).51 The mastery learn-
ing approach addresses all three principles. For example,
mastery learning addresses the “multiple means” principle
because it typically has multiple ways for students to
acquire the required knowledge, skills, and attitudes. Con-
sistent with multiple means of engagement, if a student
does not acquire mastery in the first attempt, the corrective
activities will address a different method of instruction.
Similarly, the various approaches to learning, the correc-
tive activities, the enrichment activities, and the multiple
chances and formats to demonstrate mastery capture all
three principles. Because the UDL framework preceded
the original work within the mastery model, there are
scholarly opportunities to merge the two frameworks.

A concern with any course format is the issue of
faculty workload. In the mastery model, there should be
feedback, multiple versions of assessments, and overall
tracking; with this comes the issue of workload. For feed-
back, there are numerous opportunities to automate feed-
back through learning management systems and other
educational software (eg, ExamSoft). Assessments are
linked to outcomes and reports generated on success of
moving toward that desired outcome. While this may take
upfront work, such a program would be reusable year to
year. For multiple versions of assessments, this again may
take upfront work but would be reusable year to year.
There is less concern about assessment security because
the goal is primarily for feedback and drive learning. The
exception would be the summative assessments, which
may require yearly updating, but this practice can be fac-
ulty dependent.

Another concern may be the impact of one course
designed with a mastery learning framework or multiple
courses in each semester and the student workload.

Table 3. Example of Mastery Learning for a Foundational Pharmacokinetics Course

Unit Topic Acquisition Assessment Corrective Enrichment

1 Single dose
intravenous bolus
kinetics

1. Preclass reading 1
activity

2. Activity review
(peer instruction)

3. Debrief (feedback)
4. Homework
5. Debrief Homework

(feedback)

1. Formative
assessment using
final exam–like
questions;
threshold 70% to
pass

1. Formative
assessment
autopsy

Dosing lithium

2 Single dose
extravascular dose
kinetics

Dosing in Obesity

3 Continuous infusions Warfarin dosing

4 Multiple dosing Aminoglycoside
dosing

Midterm 1 Optional. If formative assessment ,70%, midterm serves as the retest of the corrective
activities for Units 1-4; need 75% to pass

5 Hepatic clearance Same as above Formative
assessment using
final exam–like
questions;
threshold 70% to
pass

Formative
assessment
autopsy

Dosing in
geriatrics

6 Renal clearance Dosing in neonates

7 Multicompartment
behavior

Dosing
vancomycin

8 Nonlinear
pharmacokinetics

Dosing in renal
dysfunction

9 Pharmacodynamics Antidepressant
dosing

Midterm 2 Optional. If formative assessment ,70%, midterm serves as the retest of the corrective
activities for Units 5-9; need 75% to pass

10 Integration and
Review

Additional cases Dosing in
pregnancy

Practice assessment Required. Formative assessment to help students prepare for final examination and may
serve as third retest (if needed); need 80% to pass

Summative
assessment

Required. Graded for high pass (.90%), pass (.75%), and fail (,75%)
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Currently, a pharmacy curriculum may have multiple
courses that use team-based learning or are flipped, which
may involve similar dilemmas regarding how to manage
student time. For example, one university has testing
curriculum-wide, meaning each course is assessed with
one test every fewweeks, and then feedback and corrective
activities are provided.50 The coordinated effort can help
alleviate the additional work that may occur with several
courses running independently. In schools of medicine,
there are accreditation standards regarding monitoring stu-
dent time.With appropriate oversight and guidance, setting
limits on required (eg, preclass activities) and nonrequired
elements (eg, general study) may be helpful in managing
multiple classes.

CONCLUSION
Mastery learning has been associated with improved

learning outcomes when compared to more traditional
methods of learning. Mastery learning also has a strong
theoretical basis. This framework may be a viable ap-
proach to address the desire for competency-based educa-
tion, and more work is needed on four fronts. The first is
on how to implement mastery learning curriculum-wide.
Second, we need to know how mastery learning compares
to the current “engaged” or high-structure instructional
settings (eg, flipped classrooms or team-based learning).
Third, we must know howmastery learning can be used to
better communicate standards and achievement to outside
stakeholders. Fourth, it is critical to understand how to
best optimize mastery learning given the current evidence
on best practices in education.
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