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ABSTRACT

In recent years, learning management systems (LMSs) have been frequently used as
ICT tools in higher education institutions, while educational practices using
off-campus commercial services such as Facebook and Twitter have also been

implemented.

Compared to LMSs, however, commercial services pose problems such as it is
difficult to grasp the status of learning activities because SNSs use a timeline format”
and “there is a risk that data related to learning activities will be deleted and cannot
be reused because they are stored and managed by commercial services. In addition,
it is difficult to monitor the status of learning activities within a single class. In
addition, when the LMS and the commercial service are used separately for different
learning activities in a single course, it becomes more difficult to manage the learning

products, and consistent reflection within the class is difficult.

Furthermore, in recent years, efforts have been made to extract and analyze the
learning activity records on learning support systems such as LMSs as learning
analytics to the Learning Record Store, which can be used to improve learning
contents and predict learners who are likely to drop out. However, when using
commercial services, it is difficult to extract the learning activity record to the LRS

and analyze it together with the learning activities on the LMS.
Therefore, in this study, we aimed to make it possible to save and display the
learning outcomes on commercial services in the LMS, match the user name in the

LMS, and extract the learning activity records into the LRS.

In Chapter 1, the overall picture of this research is described.
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In Chapter 2, we described the characteristics of ICT tools commonly used in higher

education institutions.

Chapter 3 details the design and development of “SharedPanel”, a function to
support information sharing activities, as one of the examples of collaboration
between LMS and commercial services. Using this system, information entered by
learners on the SNSs they use daily, such as Facebook, Twitter, Email, and
Evernote, can be automatically collected and saved in the Moodle database, and

displayed in a card format on the screen of the learning activity module on Moodle.

In Chapter 4, we describe the system “M-Pla” which registers learning activity
records from Twitter, Email, Evernote, and LINE into the Moodle database, matching
the user name on the LMS to the user name on the commercial service, and then
extracting and analyzing the learning activity records into the LRS as xAPI
statement, and made the system modularized so that anyone can add new commercial

services and extract them into the LRS.

In Chapter 5, we describe how the attendance information (time of entry and exit)
and voting information (answers to questions posed using the voting function during
the meeting) are registered in Moodle’s standard log as learning activity record, and

extracted to the LRS as xAPI statements.

From the above research, it can be considered that this research has created a

learning environment that utilizes commercial services in the following ways.

(1) Building an infrastructure which integrates learning activities on various
commercial services into the LMS

By integrating, storing, and displaying information such as postings on various
commercial services such as Facebook and Twitter in the LMS, Moodle, teachers are

able to select the most suitable ICT tools for their learning activities, and at the
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same time, teachers were able to build a foundation for storing and archiving such

data in the LMS

(2) Building an infrastructure which extracts learning activity records on various
commercial services into the LRS

By aggregating information on various commercial services, such as Twitter and
LINE, into Moodle and extracting it as xAPI statements to the Learning Record Store
(hereinafter referred to as LRS), we will build a foundation for using the learning
activity records on commercial services as target data for learning analytics. In this

way, we were able to build a foundation for using the history of learning activities on
commercial services as target data for learning analytics. In addition, we enhanced

the usefulness of Zoom, which has seen an explosive increase in the number of users

in the Corona disaster, as an infrastructure by making it possible to extract the

learning activity history to LRS as well.

(3) Modularization and open-sourcing of the developed infrastructure system
The developed system was modularized (i.e., its internal structure was made into
parts) and released as an open source project, so that anyone can develop additional
commercial services necessary for the learning activities they want to conduct. This

has ensured the stability of the system as a more continuous infrastructure.



