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Abstract

The purpose of this study is to develop a method to support training design b

ased on mastery-based education. Mastery-based education comprises a stance on
education in which an education provider considers what is education, acceptin

g that the training is completed once the learning outcomes have reached a cert
ain level, and using the learner’s mastery as an index of success. Mastery-based
education is expected to guarantee quality education by ensuring that all learner
s’ goals are achieved. This is done by acknowledging completion of training base
d on the achievement of learning outcomes rather than when a certain amount
of time has elapsed. Educational technology based on mastery-based education c
an support individual learners to achieve their learning objectives. However, man
y of the learning opportunities for working adults are based on the seat-time bas
ed approach, which guarantees that the same content is delivered to as many pe
ople as possible, while learners’ skill acquisition remains unconfirmed. This is be
cause no consideration is given to the purpose of education or to what aspects o
f learning should educational providers support; instead, the training is implemen
ted and operated based on the seat-time based approach with which educational
providers are familiar. Thus, the option for mastery-based education is not provi
ded and seat-time based education is repeated as usual.

In light of the above, in this study, I developed a method that supports the d
esign of training programs based on the mastery-based education approach, with
the aim of spreading this method to learning opportunities for working adults. I
ocused on using a digital badge in order to realize mastery-based education. Pec
k (2015) defined the digital badge as “‘clickable’ graphics that contain metadata
that can reveal information about the individual or organization that issued the b
adge, the criteria met to earn the badge, the tool(s) used to assess the evidence,
and the evidence of learning itself.” As it includes learning outcomes, assessment
s, and processes, a digital badge can be considered a representation of skill mast
ery. These features of the digital badge might enable educational providers to ce
rtify learning outcomes based on evidence and make this assessment process tra
nsparent. Therefore, I argued that the use of the digital badge might contribute t
o confirming learning outcomes based on thorough skills-mastery and realizing m
astery-based education. Based on these ideas, I adopted the following three appr

oaches:



1. Proposal of five design principles based on the mastery-based education
approach

Mastery-based education is rarely applied to learning opportunities for working
adults. Therefore, I conducted a literature survey of the classic ID model to clar
ify why the mastery-based education approach should be adopted and what kind
of mastery should be guaranteed. Focusing on digital badges, I also considered
how mastery could be guaranteed. Based on the results, five design principles of

mastery-based education were proposed as a blueprint.

2. Application of the five design principles and construction of worked exa
mples of using a digital badge

The use of the five design principles can be supported by accompanying speci
fic use cases. Therefore, based on the five design principles, I designed a metho
d for using digital badges and applied it to Kumamoto University extension cours
es on “Instructional Design.” I improved the method of verifying the effect and u
sing the digital badge, and refined the method of using the digital badge based

on the mastery-based education approach.

3. Add-on development that enables the use of digital badges proposed in t
his research in LMS

If a popular Learning Management System (LMS) can be used for the digital b
adge proposed in this research, it is expected to construct a mechanism that will

allow many users to easily use the proposed method. Therefore, I developed a
digital badge add-on for use with LMS.

The author answered the following research questions: why the mastery-based
education approach should be adopted and what kind of mastery should be guar
anteed (approach 1), and how can it be specifically guaranteed (approaches 2 an
d 3).

This paper consists of nine chapters. The outline of each chapter was as follo
ws.

Chapter 1 presents an introduction to the background and research motivation.
In this chapter, I recognize that learning outcomes should not be guaranteed by
the seat-time based education approach. Therefore, to help spread training base

d on mastery-based education, I developed a method to support training design



based on this approach. In particular, I focused on the use of digital badges, wh
ich can record and present the achievement of evidence-based learning objective
S.

Chapters 2-4 describe the history of research on mastery-based education. Th
e knowledge gained through this review was then integrated and proposed in the

form of five design principles of mastery-based education.

Chapter 2 explores the theoretical basis of mastery-based education, such as C
arroll’s model of school learning and Bloom’s mastery learning. Through this lite
rature review, I describe why the mastery-based education approach is important,

as well as organizing similar concepts and defining the term mastery-based educ
ation as used in this study.

In Chapter 3, Bloom and Gagne’s study on taxonomy of learning objectives is
reviewed to gain a perspective on what degree of mastery should be guaranteed.
I demonstrate that these taxonomy studies aimed from the outset to guarantee
higher learning outcomes such as problem solving. Furthermore, in recent years,
the classification of learning outcomes for problems with no single solution has b
een refined, and higher learning outcomes have been required to guarantee the

acquisition of such outcomes.

In Chapter 4, I examine how learning can be guaranteed, focusing on Peck’s
digital badge model, which is a method of using digital badges that allows a vari
ety of information related to learning to be attached to the badge symbol as evi
dence of completion and presents in detail what the learner can do to achieve t
his. By applying the Peck’s model, the achievement of learning objectives that re
quire different deliverables for each learner can be presented as a certificate of
completion, and can thus be used as a tool to guarantee mastery of higher learn
ing outcomes. However, Peck’s digital badge model does not provide specific kn
owledge regarding the subject of the badge issue and what is attached to the ba
dge. Therefore, I integrated classic ID theory related to mastery-based education
and proposed the following five design principles: (1) “Assess learning outcomes,
not time required for learning tasks”; (2) “Collect evidence of mastery to certify
completion of education”; (3) “Target originality of learning outcomes as an asses
sment”; (4) “Adopt absolute assessment rather than relative assessment”; and (5)
“Use assessment for learning support.” Based on these design principles, I also p
ropose the design method for using digital badges.

In Chapters 5 through 7, I design a method for using digital badges based on

the five design principles and implement them in Kumamoto University extension



courses on “Instructional Design.” I then refine the method of using digital bad
ges based on practice. The details of each chapter are described below.

In Chapter 5, I provide an overview of the process of redesigning courses that

were previously based on the seat-time based approach into courses based on

mastery-based education, focusing on the use of digital badges. When designing
how to use digital badges, I refer to five design principles, comprehensively confi
rm participants’ skill-mastery, and use digital badges as a place where learning o
utcomes that are useful for reviewing learning after completion can be portably a
goregated. As a result of the practice, I can confirm that the design functioned a
s originally planned, but several problems remain. First, the course completion r
ate was low and second, the use of digital badges as a tool to reflect on learnin
g outcomes was not evaluated.

In Chapter 6, I focus on improving individual feedback and working on impro

ving the course completion rate. As a result of improving the individual feedback

method with reference to the ARCS model, I confirm the improvement of the c
ourse completion rate. Based on students’ comments in questionnaires, I propose
a method of effectively providing individual feedback as one of the concrete me
thods for “use evaluation as a support for learning” of the five design principles
of acquisition principle.

In Chapter 7, I describe a follow-up survey conducted six months after compl
etion of the ID course to evaluate the use of digital badges as a tool to support
reflection on participants’ reflections. As a result, I suggest that the follow-up sur
vey itself gave participants the opportunity to reflect on their learning outcomes,
and that digital badges that could consolidate important information related to le
arning were useful for learning after completion. Based on the knowledge gained,

I add a combined implementation of a follow-up survey and the use of the digit
al badge as one of the concrete methods to “use evaluation as a support for lear
ning” the five design principles.

In Chapter 8, I describe how I developed the digital badge add-on, which ena
bles badge icons to be linked with each participant’s learning portfolio in an LM
S that is widely used in e-learning platforms. With this plug-in, system operators
and learners can easily use the proposed method even if they are unfamiliar wit
h the original digital badge system. Therefore, it seems that the result of this res
earch can be exportable, which is helpful for others in improving educational pr
actices.

Chapter 9 summarizes the results and future challenges in light of the study p



urpose. The suggested findings of these research were to propose new method fo
r designing mastery-based education by using the digital badge associated with le
arning portfolio such as report assignments and discussion among participants on
discussion board, quizzes, individual feedback from lecturers and other participa
nts. These might be useful findings for improving educational practice. On the ot
her hand, verification of research findings in the educational cased different fro

m research field in this research remained as an issue for future research.

As described above, this research has contributed to educational technology in

the following respects:

® A new digital badge model was proposed, which guarantees the acquis
ition of higher learning outcomes by recording and presenting the achi
evement of learning outcomes that require unique evidence-based deliv
erables, such as questions with no single solution. I propose a utilizati
on method and points for concrete utilization as five design principles

of mastery-based education approach.

® Design principles based on the mastery-based education approach toget
her with specific know-how based on application to actual cases were
proposed. In particular, I focused on using a digital badge and refined
its usage method to answer the question: what kind of acquisition sho
uld be guaranteed and what should be linked as evidence? I also prop
osed a new method of using digital badges to enhance the intrinsic m
otivation to achieve learning objectives and to support the reflection of

learning after completion of the educational program.

® A digital badge add-on was developed to support others’ use of the di
gital badge, which enables the badge icon to be linked as a symbol of
skill-mastery, with the learning portfolio as evidence, in the LMS. A d
igital badge add-on was released on the website so that anyone can us

e it.

I hope these findings will be used in educational practice by many educators
as possible.
Some of the outcomes of this research have been published as academic pape

rs as follows.
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