Mastery Learning

The popularization of mastery instruction Is often
attributed to Benjamin Bloom?! and Fred Keller.2
Both suggested delivering content in small units
via repeated testing. Students who demonstrate
mastery on a unit’s test are able to move on to the
next unit, while struggling students spend time
with intervening correctives before re-testing on
an alternate assessment. The same pattern
continues on the next unit, with as many iterations
of tests and correctives as necessary for students
to master.

This delivery system allows students to spend
adaptively variable amounts of time on content
and has been shown to improve achievement,
retention, and attitudes in both high and low-
scoring students, and on low and high-level skills,
across most disciplines.3
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Mastery Implementation at UIUC

Mastery-style online homework has been used
since 2014 in a preparatory course for UIUC'’s
calculus based introductory physics sequence.

Motivation

Every iteration of mastery-style homework uses the previous year’s data to inform
Improvements. A common complaint by students is the
necessity to repeat all problems when missing one question.

Repetition Is inherent in mastery, but

If levels’ scopes are too broad, frustration
IS warranted. However, creating levels
that are very narrow may make problem
solving too disjointed and could hurt learning.

This study intends to examine the effects of different grain-size
of content in mastery levels.
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Students were randomly assigned to one
of two online mastery-style homework
courses, which had different treatments for
the Uniform Circular Motion assignment.

One group saw a single cohesive level
(whole: Level 5),while the other saw the
content broken into two smaller pieces
(split: Levels 6 & 7)
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Discussion

Delivering mastery materials in smaller content pieces
allowed students to prioritize their time by practicing
problems they can not already do. Smaller grained levels
also helped students progress through levels in fewer
tries.

Overall, students spent similar amounts of time in order to
perform similarly on common assessments. These
assessments were difficult and may not be good tools for
measuring student understanding. Similar performance
may suggest that breaking levels into smaller pieces did
not hurt students, but likewise did not help them complete
the tasks in less time. A better assessment may help
get more definitive results.

Additionally, students in the whole level group had
opportunities to practice conceptual questions and
calculations, which the split levels group did not. This
may have affected their performance on the
assessments. In future, a calculation level should be
added to the split level group’s treatment.

Next Steps

This experiment will be repeated in Fall 2018, re-using
the Uniform Circular Motion materials, but adding a
level for calculations in the split group. The experiment
will also be replicated in a Static Friction level in the
same course.

The class Is intended for students who feel
underprepared for the engineering sequence,
often due to deficient or inconsistent high school
physics backgrounds. The class serves mostly
first-term freshmen and usually has about 500
students.

The online mastery-style homework is delivered
through the FlipltPhysics system, which allows

levels to remain locked until preceding levels In
the assignment are mastered. Deviating from
pure mastery, students are allowed four attempts
to master and are given the best of their four
Scores.
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Results Performance and time spent on the homework, standard problem and
delayed feedback problem were not statistically different.

Mastery Rates on Homework
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Student Progression by Question on Homework
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Students who saw the split levels mastered at higher rates, both on the levels
themselves and individual questions. Even on identical questions (Q1 & Q2 In
Level 5 and Level 6), those who saw the split levels mastered more effectively.
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Students in the whole level treatment spent more time redoing problems they had

answered correctly on a previous try. Both groups spent comparable time on the

homework but split levels allowed students to focus on skills they hadn’t mastered.

Static friction should be a
good level for this treatment
because the existing level has
very different mastery rates on
guestions, suggesting that the
skills students are asked to
master require different
amounts of practice.

The difficulty and relationship of the assessments to the
levels can be chosen carefully. The assessment can
also be used to ask guestions about student affect while
using the homework. One expects that mastering more
often has a positive impact on student morale, but there
was no way to gauge students’ confidence in the first
iteration.

For more information, please visit:
goo.gl/NLPKJJ

Or email: bgutman2@illinois.edu
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