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Assisting students to foster Self-directed learning skills

T—REEALEEFBEEOECSEELENDOER
Supporting acquisition of self-directed skills by the
learners using data

How do we learn? Design
. How do we support o= = ;
Science learning? ToSBBBT TA—F
Data driven approaches \7s
. "IV‘

Reflective
Learning

HENNEREREICLD-HDDXIE
Assisting teachers to be Reflective practitioner

BETDIEERKZXIET H1-HD
. IETURICEDISETILORERE
An a lytlcs Developing an evidence based model to assist
How do we make sense of the data the teachers in their instructional practices.
and utilize it?
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daily activities
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Physical Exercise (& Activity balance profile ) @ d N\
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GOAL interactions “ Actionable feedback G @ A L . v GoFo‘g\e v [ E-hookesder ]
sensors GOAL Dashk Android - i0S - Web
Physical Activity sensors [ Intelligent tutors ]
GOAL Engine
Lifelong ’ Evidence Data Synchronization Module .
Activity log ! Self-directed log f\ni‘e’ﬁﬁ’fon Learning [ Ubiquitous learning tools ]
Activity Profiler ¥ GOAL Al-engine Logs
_ Activity Profiler D EEE—
Personalized o+ Feedback Generator ARs Learning Behavior sensors
Feedback Generator \ S

Cross-context behaviors tracking

Self-direction skill quantification

Activity habit extraction

Al-driven services to support skill development
Evidence extraction for integration in practice

Data-Driven
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Let's start a self-directed activity!
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Designing campaigns for out of class activities.

e  Spring trek to Mt. Rokko!
e Reading in Fall!

Long term Implementation

Companion Proceedings 13 International Conference on Learning Analytics & Knowledge (LAK23)

Majumdar, R., Li, H., Yang, Y., & Ogata, H. (2024). GOAL - A data-rich environment to foster self-direction skills across
learning and physical contexts. Educational Technology & Society, 27(3). 61-82.

https://doi.org/10.30191/ETS.202407 27(3).RP04 - . .
PRl 3 Years of GOAL project in Public School:

GOAL - A data-rich environment to foster self-direction skills across ) ) N .
learning and physical contexts Leveraging Learning & Smartwatch Logs for Self-directed Learning

Rwitajit Majumdar'**, Huiyong Li', Yuanyuan Yang? and Hiroaki Ogata’ .
! Academic Center for Computing and Media Studies, Kyoto University, Japan // *Graduate School of Rwitajit Majumdar, Yuanyuan Yang, Hufyong Li, Brendan Flanagan & Hiroaki Ogata
Informatics, Kyoto University, Japan /> Research and Education Institute for Semiconductors and Informatics, Kyoto University, Japan
Kumamoto University, Japan // majumdar@kumamoto-u.ac.jp // li.huiyong. 2t@kyoto-u.ac.jp // majumdar.rwitajit.4a@kyoto-u.ac.jp
44.yangoo@gmail.com // ogata.hiroaki.3e@kyoto-u.ac.jp

“Corresponding author
ABSTRACT: The GOAL project aimed to collect and synchronize learners’ data from physical

(Submitted February 1, 2023; Revised August 25, 2023; Accepted September 7, 2023) activity sensors as well as online learning tools to design data-driven services. We extend the

potential of learning tools interoperability (LTI) protocol to link physical activity and sensor

ABSTRACT: Self-direction skill (SDS) is an essential 21st-century skill that can help learners be independent data from smartwatch platforms. Our primary purpose is to provide this synchronized self-
and organized in their quest for .knowledgeA gcquisition. W}nile some studies consi@ered learners from hig}{er data to the learners for reflection and pr i If-directed learning habits. The project is
education levels as_t}_xe target au_dlence, provldmg opportunities to start the sDS practice by I_(12 leayn_e_rs is su_ll partially supported by multiple national funding and impl d at ‘<cile 3t comibined
rare. Further, practicing such skills requires a concrete context and scaffolding during the skill acquisition. This public junior high and high school since the summer of 2019. Across the three years more than

article introduces the Goal Oriented Active Learner (GOAL) system that facilitates SDS acquisition in learners
utilizing daily activities as context. The GOAL architecture integrates learning logs from online environments
and physical activity logs from wearable trackers to provide a data-rich environment for the learners to acquire
and practice their SDS. The GOAL users follow DAPER, a five-phase process model, to utilize the affordances

1300 users have used the different services built on GOAL. We collected 5,92,599 daily learning
and physical activity logs. Further, 1,72,674 logs of user interaction within the GOAL
application were collected to identify self-directed behaviors. This paper overviews the

in the system while practicing SDS. We impl d the GOAL system at a K12 public institution in Japan in research journey of GOAL over the last three years highlighting the impl, tation chall
2019. Learners used the online environments for extensive reading and smartwatches for tracking walking and and how they were overcome. As an ongoing project it discusses the p: ial of

sleeping activities. This study analyzes detailed interaction patterns in GOAL while learners planned and yet linked multi-attribute learner data and its implication for research and development in the
monitored their self-directed actions. The results illustrate the strategies for DAPER behaviors that emerge in field of learning analytics.

different activity contexts. We discuss the potentials and challenges of this technology ecosystem that connects

learners’ learning logs and physical activity logs, specifically in the K12 context in Japan and, more generally, Keywords: GOAL, Smartwatch, Learning Logs, Self-directed Learning, DAPER model, LEAF

from the learning analytics research perspective to provide a context to practice SDS.

Keywords: Learning and Evidence Analytics Framework (LEAF), Evidence-based education, Learning Impact on
analytics, K-12 education, eBook, Smartwatch

Cross-

Impact factor 4.7 context
activities
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Goal-oriented active learning (GOAL) system to promote reading
engagement, self-directed learning behavior, and motivation in
extensive reading

Huiyong Li, Rwitajit Majumdar ™, Mei-Rong Alice Chen°, Hiroaki Ogata "

* Graduate School of Informatics, Kyoto University, Yoshida-Honmachi, Sakyo-ku, Kyoto, Japan
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ARTICLE INFO ABSTRACT

Keywords: Self-directed learning (SDL) ability, its usefulness in higher education, and life-long learning have

21st century abilities
Teaching/learning strategies

Data science applications in education
Applications in subject areas
Secondary education

been highlighted in previous literature. However, understanding the effects of SDL ability in the
school settings, specifically how it affects learners’ affective and behavioral outcomes, remains
missing and calls for further investigation. Given this research gap, this study developed a goal-
oriented active learning system, GOAL, to support students’ SDL and investigated how students’

perceptions of SDL ability affect their reading engagement, SDL behavior, and motivation for

C&E 2021
Impact on

extensive reading. The results showed that the high SDL ability students demonstrated signifi-
cantly more reading engagement, SDL behaviors, motivation and autonomy for extensive reading
than those with low SDL ability. These findings suggested that an SDL support environment could
be exploited as a useful tool to support foreign language learning in the schools; however, the
affective and behavioral outcomes created by the environment were affected to varying degrees
by the levels of students’ SDL ability. The study provided implications for researchers studying
extensive reading and SDL environments, as well as for educators seeking to improve extensive

INTERACTIVE LEARNING ENVIRONMENTS
https://doi.org/10.1080/10494820.2021.1937660

Routledge

Taylor &Francis Group
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Analysis of self-directed learning ability, reading outcomes, and
personalized planning behavior for self-directed extensive

reading

Huiyong Li ©2, Rwitajit Majumdar ©2, Mei-Rong Alice Chen ©°, Yuanyuan Yang

a

Hiroaki Ogata

€

and

2Academic Center for Computing and Media Studies, Kyoto University, Kyoto, Japan; "Graduate Institute of Digital
Learning and Education, National Taiwan University of Science and Technology, Taipei City, Taiwan; ‘Graduate

School of Informatics, Kyoto University, Kyoto, Japan

ABSTRACT

Self-directed learning (SDL) abllnty, |!s usefulness in h|gher education and
life-long learning have been higt . However,
there has been much less unders(andmg of the effects of SDL ability in
the school settings, specifically the effects on learners’ SDL behaviors
and processes. To address this limitation, this study investigated the
relations between SDL ability, SDL behaviors, and reading outcomes
and further explored the process of planning behaviors in SDL. This
study examined the context of SDL for extensive reading using a goal-
oriented active learning system, GOAL. The results showed that the
high SDL ability students demonstrated significantly more reading
outcomes in terms of books completed and the number of days read
than those with low SDL ability. The high SDL ability students engaged
significantly more in planning behaviors, that were found to be
significantly correlated with reading outcomes, than the low SDL ability
students. Cluster analysis and transition analysis also differentiate
groups of learners with different planning behaviors. These findings
suggested that the learning behaviors and outcomes facilitated by the
environment were affected to varying degrees by the levels of students’
SDL ability, and personalized feedback can be created using the SDL
behavioral variables and patterns in the environment.
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Self-directed learning;
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behavior; planning behavior;
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SDL

extensive
reading

reading with SDL strategy usage.

Impact factor 8.9

behavior

Impact factor 4.5

Recent
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Kashihara, A. etal. (Eds.) (2024). Proceedings of the 32 International Conference on Computers in Education
Asia-Pacific Society for Computers in Education

Comparison of Learners' Self-Direction
Behavior Across Contexts and Phases

Junya ATAKE®, Chia-Yu HSU®, Hulyong LI®, lzumi HORIKOSHI¢, Rwitajit MAJUMDAR*
& Hiroaki OGATA®
*Graduate School of Informatics, Kyoto University, Japan
“Research Institute for Information Technology, Kyushu University, Japan
'Acadsmlc Center for Computing and Media Studms Kyoto Umvsrsvry Japan
and ion Institute for an
Kumamoto University, Japan
“atake junya.86t@st kyoto-u.ac jp

Abstract: This study investigates the transferability of Self-Direction behavior across
different contexts and phases of leaming using the GOAL system. Self-directed
leaming (SDL) is crucial for lifelong learning. It is significantly influenced by Self-
Direction Skills (SDS), a meta-skill that is said to be transferable across different
contexts, including the abilty to identify leaming needs, set goals, select strategies,
and evaluate outcomes. Utilizing log data callected from Japanese junior high schools
and analyzed using the iSAT systam, we explorad how Self-Diraction behavior acquired
in one context can be transferred to another and how these skills vary across the SDL
phases. The results indicated that the Self-Direction behavior transferred between
different activities and phases. In addition, the way of ransfer is suggested to vary from
phase and context. This study provides useful insights for the design and guidance of
SDL support systems in educational programs. It suggests that it is important for
educators to identify factors that facilitate the development and transfer of SDS.
Keywords: Self-directed Learning, Behavior, Across Contexts, GOAL system

skill
building

behaviors
across
context

32 International Conference on Computer:
for Computers in Education

tal. (Eds.) (2024). Proceedings of the
Asia-Pacific Society

Jesigning Recommendations foi
luctive Learning Habit-Building 1
Learning Logs

Chia-Yu HSU*, lzumi HORIKOSHF, Huiyong LI,
Rwitajit MAJUMDAR® & Hiroaki OGATA®
*Graduate School of Informatics, Kyoto University, Japan
femic Center for Computing and Media Studies, Kyoto University, J
\search Institute for Information Technology, Kyushu University, Jap
tesearch and Education Insttuts for Semiconductors and Informatc:
o University, Jap:
'hsu.cmayu 25t@stkyoto-u.acjp

act: This study looks at inl 4
1g such habits involves leamers’ ragulation of their behaviors and req
19 strategies for time management, which is a comerstone of self-regu
19 (SRL). Given the importance of habit-building in education, Leaming Ana
echniques have been applied to various long-term supports by monil
irs" habitual behaviors from the trace data. However, building a leaming
not always mean the productive use of time. Scant supports atter
imending learners by building which habit can improve their leamning produc
1, this study proposes recommendatians for productive leaming habit-bu
earning logs. We focus on the context of English reading in a Japanese |
ichool and design an algorithm to compute a recommended learning time
wrmore, we collect leamers’ perceptions of their productivity and leaming s
srent imes of the day. The comparison between sefl-report and log data pre
jamers are not aware of their leaming as the detection from their learning
nplies the potential of the propased recommendations for faciltating leam:
sroductive leaming habits. Specifically, our study can suggest an optimal ti
79 plans and provide leamers with a sustainable cue to automate lea

behaviors from long-term perspectives. By building productive leaming habits, lea
can become more engaged in their studies as well as lead more balanced lives.

Keywords: Leaming habits, learning analytics, learning productivity, recommenc

Designing
Habit-

building
dashboard

ICCE 2024

International Conference on
Computers in Education

MANILA, PHILIPPINES

Kashihara, A. et al. (Eds.) (2024). Proceedings of the 32* Intemational Conference on Computers in Education.
Asia-Pacific Society for Computers in Education

Classifying Self-Reflection Notes:
Automation Approaches for GOAL System

Zixu WANG*, Chia-Yu HSU*, Izumi HORIKOSHI®, Huiyong LI¢,
Rwitajit MAJUMDAR® & Hiroaki OGATA®

*Graduate School of Informatics, Kyoto University, Japan
*Academic Center for Computing and Media Studies, Kyoto University, Japan
“Research Institute for Information Technology, Kyushu University, Japan
9Research and Educafion Institute for Semiconductors and Informatics,

“imamoto Onivorsty, Japan g

“wang.zixu.78d@st kyoto-u.ac.jp

Abstract Self-directed learning (SDL) is consnmsa a crucial skill for 21st-century
leamners, promoting and responsivi This study
explore the uniepped poiential of  ssltsefecton. pericularly I~ e-laming
environments. The research focuses on self-reflection notes, which contain strategies
past students adopted when facing different situations or challenges. These notes can
help current or future students facing similar situations. In this study, students take tests
weekly and leave their self-reflection notes after tests. In these nates students recorded
their feelings and issues, offerir that experts

or misunderstand in some details, thus failing to provide appropriate assistance.
Extracting and categorizing information from self-reflection notes is crucial to further
utilize this data. Our research introduces a machine leaming-based approach that
effectively classifies these self-reflection notes such as cognitive, metacognitive,
experiential, and irrelevant text. We compare the performance of BERT, based on the
transformer architecture, with traditional machine leaming classifiers such as Support
Vector Machines (SVM) and Random Forests (RF). Additionally, we enhanced the
BERT model by training it on synthetic data generated through GPT-4 and employing
a hybrid loss combining Supervised Contrastive Learing (SCL) and Cross-Entropy
(CE) to improve dlassification capabilities. Our resulls indicale hal the BERT model,
enhanced with advanced training technigues, outperforms traditional models in
classifying leaming strategies from self-reflection notes. This study not only advances
the understanding of SDL in online leaming environments but also demonstrates the
potential of tailored machine-laaming sokutions to foster more effective and adaptive
leaming strategies

Keywords: Self-directed Learning (SDL), Self-reflection, BERT, Supervised
Contrastive Leaming, GOAL system
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Kashihara, A, et al. (Eds.) (2024). Proceedings of the 32" International Conference on Computers in
Education. Asia-Pacific Society for Computers in Education

Exploring Cognitive Engagement in
Al-driven Adaptive Psychomotor
Sport Training
Miguel PORTAZ** *, Rwitajit MAJUMDAR® & Olga C. SANTOS*

*PhyUM Research Center, UNED, Spain
“Artificial Intelligence Department, UNED, Spain
i . and .

Leamner

and Institute for

University, Japan
*mportaz@dia.uned.es

Abstract: This paper explores the dynamics of leaming interactions between
practitioners (those leaming skills for real-world activiies, sports trainee), and
facilitators (those guiding the leaming process, sports coach), with a focus on cognitive
engagement in adaptive psychomotor leaming contexts. Furthermore, this paper
examines how to establish an i i for i tangible
activities, such as creating optimal conditions for learning how to move in sport
scenarios. In particular, we explors how to personalize psychomotor leaming
through Leaming Systems (LMS) where the parsonalization
of the leaming of motor skills is driven by the Sensing, Modeling, Design and Delivery
(SMDD) process model that is based on Artificial Intelligence (Al) support, and the
optimization of the learning workflow is managed by the Leaming Analytics’
enhanced Reflective Task (LA-ReflecT) platform integrated in Moodle LMS.

Keywords: Psychomotor Learning System, Agility Drill Test, Learing Management
System, Basketball, Cognitive Engagement, LA-ReflecT
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