


Over the past 30 years, the evolving science
of learning has led to some well-established
principles and evidence-based practices
that can lead to better learning outcomes.
For example, research has shown that
learning with timely feedback, interweaved
topics, spaced studying, and retrieval
practice is more effective (e.g., Benjamin
& Tullis, 2010; Clark & Mayer, 2011; Rohrer,
2012). These practices call for more
frequent low-stakes assessments—which
means low- or no-grade testing done as
practice throughout studentsʼ learning
journey. Letʼs take a look at what research
says about these assessments and how
they can be incorporated into a class.

2



Assessments are commonly used as tools
to measure learning, but they can also be
used to enhance learning. Instead of only
asking students to apply information
during high-stakes assessments (such as
midterms or finals), instructors can have
students apply it in low-stakes ways while
they learn in class, read a textbook, or
complete assignments at home. Research
has consistently shown that frequent
low-stakes assessments can improve
studentsʼ retention and understanding
of materials across many disciplines
(e.g., Kapler et al., 2018; Karpicke & Blunt,
2011; Karpicke & Roediger, 2008; Roediger
& Karpicke, 2006a; amongmany others).
This approach enables retrieval practice
for students, a strategy to strengthen
memory by recalling information
(Roediger & Karpicke, 2006b).

Research has shown that retrieval practice
is more effective for learning than
passively re-reading or mapping concepts
(e.g., Roediger et al., 2011; Karpicke &
Blunt, 2011; Roediger & Karpicke, 2006b).
This is because the act of retrieving
information can improve later recall
even if mistakes are made along the way.
When students answer questions
correctly, continued testing on those
items leads to better test performance
than just repeatedly studying them
(Karpicke & Roediger, 2008). Studies have

also shown that practice testing not
only improves memorization but also
understanding of materials for
application, problem-solving, and
alternative test formats (e.g., McDaniel
et al., 2013; Pan & Rickard, 2018).

Repeated low-stakes testing can also
help students monitor their own learning
performance and adjust their study habits
as needed. Research suggests that
students tend to assess their own abilities
prior to testing inaccurately (Carpenter
et al., 2022). Feedback provided by
low-stakes testing can help students
identify knowledge gaps and adjust
their studying accordingly (e.g., Butler &
Roediger, 2008). Low-stakes practice
offers students ways to gauge their own
mastery with less anxiety about the
results of high-stakes testing, which
can subject some students to negative
impacts such as stereotype threat
(e.g., Pennington et al., 2016). With more
frequent assessments, instructors can
also make use of more data to uncover
potential learning gaps between students
to make data-informed changes to close
those gaps for more equitable learning
across their courses (Montenegro &
Jankowski, 2020).
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Frequent low-stakes assessments can be
done in class while materials are being
presented with live classroom responses
to give students immediate feedback.
They can also be delivered outside of
class with students answering questions
as they read and interact with content
(e.g. Karpicke et al., 2012).

Although the benefits of retrieval practice
are well established, implementing it as
part of your teaching practice can take
considerable effort in addition to grading
and feedback. However, with the right
technology, this practice can be woven
easily into studentsʼ learning paths
(e.g., Spencer et al., 2020). Top Hat
makes it easy for educators to incorporate
frequent low-stakes assessments inside
and outside of class. For example,
questions can easily be integrated
between lecture slides, and Top Hat

eTexts can be adopted, authored, or
customized with integrated questions
throughout text narratives and interactive
exercises. Assignments and quizzes can
also be easily built with Top Hat Pages to
engage students in additional practice
outside of class during assigned readings.
Studies have shown that using Top Hat to
enable retrieval practice is associated
with a significant increase in critical
thinking skills and students reporting
feeling more engaged (Numer & Spencer,
2016). Higher levels of retrieval practice
participation with Top Hat have also
been linked to higher course grades
(e.g., Petto, 2020).

We encourage all educators to put these
evidence-based practices to the test in
their own course, and see how it can lead
to better learning outcomes in their
own classrooms.
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