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Abstract:

Focusing on teachers and courseware designers, 1 propose a redesign framework to
improve learning material and learning environment based on flow theory. For the
redesign, I developed introductory courseware on flow theory and a checklist to
verify its compatibility with the theory. In addition, I conducted a formative
evaluation, which included a preliminary experiment, expert review, and evaluation
experiments, to verify the checklist. I found the checklist’s reliability and

sensitivity to be relatively sufficient

In Chapter 1, I discuss the backgrbund and purpose of the current study. Beginning
with positive psychology, flow theory is being gradually applied in various fields
including education. I present a brief summary of the background and history of
flow thecry. Then, I discuss the existence of motivational problems for learning
at all levels—elementary, secondary, higher education, and even in corporate
training—through e-learning. Consequently, I aim to adapt flow theory to real
educational settings at various levels. More specifically, my project contains four
objectives for solving problems related to learning motivation. First, to
contribute to the research on flow theory in Japan, I present a study of the
literature relevant to flow theory as well as applied research on flew theory in
education. Second, I propose a method to help teachers and courseware designers
redesign learning environment and material on the basis of flow theory. Third, I
develop and verify a prototype system for implementing this method, Fourth, T verify

the core of the proposed method, that is, the reliability and sensitivity of the




checklist. Finally, T demecnstrate the checklist’s effectiveness for prospective

learners.

In Chapter 2, I report my survey and analysis of flow theory trends and research,
which showed a rapid increase during the last decade. I examined the definition
of flow, flow state modeling research, and applied research on flow theory. In
particular, I conducted a detailed survey of research on the evaluation of flow
experience. Overseas researchers have mainly used the Experience Sampling Method,
whereas Japanese researchers have used the traditional questionnaire method.
Moreover, literature from abroad reveals a predominance of studies on the flow of
thought, whereas Japanese studies flow more to the body., In addition, I conducted
a survey study of flow experience indices,

I report my survey of applied research on flow theory in the field of education
and learning. I found that from the learners’ viewpoint, application of the theory
has begun in both classrooms and online learning. In addition, a survey of studies
on emotional contagion suggested the possibility that flow experience propagates
from teachers to learners. Furtihermore, in proposing the new framework, I have found
the Kolb experiential learning cycle to be useful. Finally, a future
challenge-—beyond the present study on flow in individuals—is to complete research

I began by survey studies on flow in groups.

In Chapter 3, I propose a framework of supporting methods for redesigning learning
material and learning environments on the basis of flow theory. The framework
includes a four—activity cycle: (1) proposing a checklist compatible with flow
theory, (2) improvement of learning material and learning environment, (3) practice
in a real learning environment, and {4) providing feedback on the practice results.
In addition, I propose a database for flow experience and practices for redesigning
learning material and learning environment, and a mechanism by which the database
can be enhanced each time teachers and courseware desighers prepare or develop
material or the environment. Additionally, because I propose introductory
courseware on flow theory, teachers and courseware designers with varying levels
of knowledge about flow can use the framework methods. Finally, as an initial

checklist, I propose 15 items.

Chapter 4 contains an assessment of the initial formative evaluation, conducted

to build a prototype system for implementing the proposed framework. To build the




prototype, I replicated all activities on the open source learning management
system, Moodle with its extensions. In addition, to make this framework applicable
to various skill levels—beginner to highly skilled—I provided three types of
checklists, each with a different level of information, and a 3X3 matrix—type
entrance on the website. Finally, Chapter 4 explains the effectiveness of the user

interface.

In Chapter 5, I describe the preparation and research methods for the formative
evaluation of the compatibility checklist, which can be applied to e-learning
material. First, I developed an e-learning lesson for evaluation. Then, I created
two other learning materials that contained less specific features of the original
learning material. Then, a formative evaluation was conducted, in which preliminary
experiments and expert review revealed inappropriate experimental conditions and
representations of the checklist items. Consequently, I revised the wording of the
items and indices of the checklist.

I report on the evaluation of the compatibility checklist, focusing on its
reliability and sensitivity. Reliability means inter-rater reliability, that is,
consistency among various evaluators. Sensitivity reflects whether evaluators can
detect, to some extent, differences among learning materials.

Next, I describe the experimental design. To verify the checklists’ effectiveness
from the learners’ perspective, I designed and planned the formative evaluation,
focusing on the learners’ flow experience and evaluation of the learning material

and environment.

In Chapter 6, I summarize the discussion from Chapter 2 through Chapter 5 and discuss
the following topics: potential of the flow-theory based framework as well as

potential effectiveness, reliability, and sensitivity of the checklist.

In brief, this study accomplished the following:

. Revealed research trends in evaluation of flow experience and applied
research on flow in learning and teaching both overseas and in Japan,

- Proposed a framework as well as its tools, based on flow theory, to help
teachers and courseware designers redesign learning material and learning

environment,




- Developed a compatibility checklist based on flow theory to help teachers
and courseware designers vredesign learning material and learning
eavirenment by providing suggestions for improvement and verified the

checklist’ s reliability and sensitivity.

Partially through the reliability and sensitivity of the compatibility checklist,
this research project demonstrated the effectiveness of applying flow theory in
the redesign of educational material and environment. In sum, I believe that the
project contributes to applied research, especially that of flow theory, in the

field of learning and teaching.
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