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Question:
How do you know how the students are
learning during the classroom?



Question:
How do you know how the students are learning
outside the classroom?



Learning analytics can provide a tool to
enable you to know how the students are
learning inside and outside classroom.



What is learning analytics?

To improve teaching and learning processes through insights from the data
collected in ubiquitous (both physical and virtual) learning environments.

Sensing teaching and

learning activitiesi

Teaching Educational

In-class teaching/learning

and Big Data
learning
process
z ’ _ Al & Big Data
Out class learning Feedback and
Intervention
Physical world Virtual world
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Objective of our learning analytics project

‘ time and effort
2. Minimize teacher’s time and efforts Learning
experiences

1. Maximize learner’s learning performances



Steps of Learning Analytics

Capture data from teachers and
students

¥
| Analyze data

.. A4
Feedback to teachers and
students

|

8/0/2-005 aAljBIB)

Evaluation and refinement of .
LA process




Question:
What kind of educational data do you have
for your classroom?

How do you use the educational data for your
classroom?



Types of Educational Data (Edu-data)

Course data Course name, syllabus, student enrollment
Textbook data Textbook, slides, workbooks, web pages
Person data Teacher, students, teaching assistance
Score data Final score, quiz results, assignment score
Process data LMS, e-book, video lecture, e-portfolio, CBT

Environmental data Classroom video, temperature, humidity

Physiological data  Pulse, steps, gaze, electroencephalograph

Recording the learning and teaching process is important!



How to use educational data”?

Individual

Country
and region

Student

Teacher

Parents

Management

Policy-
makers

Researchers

Citizens

Provide Personalized learning materials and quizzes
- Promote students success

Support improving a course design and learning materials
- Reduce teacher's workload, e.g., automatic feedback to
students

*Increase awareness of their children's learning progress

-Optimize the curriculums to enhance the quality of education
programs
* Increase the accountability of stakeholders

- Create and evaluate the policy based on evidence

+ Find new evidences by using educational big data

- Share the issue and solutions based on educational big data



From Learning Analytics to Evidence-based Education

In-class real-time decision making
Student behavior tracking

Predicting student's behaviors

Group formation

Teaching analytics / orchestration
Early warning systems

Dashboard / Intelligent User Interface
User modeling / profiling

In-class teaching/learning

—

Learning and instructional design Evidence data format

Content redesign
Syllabus redesign

Evidence data extraction
Evidence search and

Personalized curriculum recommendation
Finding new data-driven theories Evidence application
Maximize learning outcome Assessment of evidences

Retention / Student at-risk

Reuse of evidences

Course design

Evidence sharing

\

/

Data /system interoperability Privacy protection
Data integration Law and Ethics
Institution deployment Open data

Data collection / representatiorData ownership
Data analysis / visualization =~ Teacher training
Dashboard / feedbacks

LA Platform / LA policy l Out-class learning |
eli-regulated / -directed learning

Support Engagement / Motivation
Intervention design

Personalization of learning contents
(e-book, MOOCs, OCW, etc.)
Capturing online / offline informal learning Assessing individual in collaborative work
Game-based / motivation management

New informal learning theories

Evidence

Assessment

Adaptive quiz / examination
Smart self/ peer assessment
Indicators / measurement
E-portfolios assessment

Cognition and memory
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GIGA school project in Japan (2020-21)

The next plan will be the collection and use of educational ©
collected from EdTech tools.
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Educational institutions in Japan

Total National Public Private
Elementary 19,892 70 19,591 231
Junior high 10,270 71 9,452 778
High 4,897 15 3,559 1,323
University 782 86 93 603
Total 35,841 242 32,695 2,935

MEXT (May, 2018)
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Japanese education system

K-12:

Common cu rriCUlum deSigned by MEXT (Ministry of Education, Culture, Sports, Science and Technology)
Textbooks provided by MEXT free of charge

Teacher-centered classroom

University (Higher education):

The entrance exam is very difficult, but the graduation is not.

The tuition is $5,000/yr for public university and $10,000/yr for private university and is
paid by the parents in most cases.

https://www.mext.go.jp/
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J{& e sE Educafuonalldata (edu-data.) subcommittee
s.c.Em;E counciL ok saean  TOr NAtion-wide data collection and use

@ Define the types and use of edu-data

Behavior Sensing

3,
Educational @
big data

.Q. Al

Feedback

» What kind of edu-data should be collected and shared in nationwide?
» How should edu-data be used by each stakeholder?
* How can Al and other technologies support education and learning?

o
5 Zaas
Y A= —

One PC per one student High-speed School network

!
* What kind of ICT environment is necessary to collect and use edu-data?: -
* How should one PC per one student be implemented nation-wide? -
» How should the school network be keep secured and useful? T

2 Establish an eco-system for edu-data

Elementary  JH High Uni Adult Senlor
A 4 A A 4
ducatlonal
7 i ’ , blg data

Clam EduTech  National MOOCs Open University
school companies survey

» What kind of the guidelines are necessary for edu-data management?
» What kind of information systems should be implemented to collect
personal learning and teaching data?
+ The standard of data format and semantic meanings of edu-data is necessary.
» What kind of organizations should be involved for this?

@ Nurture stakeholders: teachers, students,
parents and researchers...

Computer

[ 4. Science %
o Data -
Educational technolog

55— ) )
- \nglrw Ergonomics - Al
Education /@gnl ive

l 'm . “ science
i) A Psychology Neuro-

Educational -
Big Dats Science

How to nurture teachers and ICT-support staffs to improve teaching by using edu-data.

How to teach data-literacy for teachers, students, parents, etc.
How to nurture researchers to do research by using edu-data.
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Our Research focus

To record all the learning and teaching processes throughout lifetime and
nationwide and to use the data for improving education.

mmm ) .- > - 2
‘<l Cram-schools -
ecurrent
< education >

< EduTech companies

MOOC/OCW

Internship

< Studyaboard = >
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Technology -enhanced and
Evidence -based Education and
Learning (TEEL) platform

LMS (Moodle, Sakai)
BookRoll (e-book reader)
LAVIiEW (LA Dashboard)




Kyoto University’s Learning and Educational Technology Research
Unit

35 research members from 10 different countries.

We working on multiple projects related to large scale implementation and
evaluation of learning analytics and Al enhanced learning systems.

Please check our projects in the following links
https://www.let.media.kyoto-u.ac.jp/en/project/
https://eds.let.media.kyoto-u.ac.jp/?page id=1228&lang=en

In this presentation we shall discuss the following

e Learning and its analytics in Japanese context.
e Learning and Evidence Analytics Framework (LEAF) components and its usage.
e Opendiscussion.
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https://www.let.media.kyoto-u.ac.jp/en/project/
https://eds.let.media.kyoto-u.ac.jp/?page_id=1228&lang=en

Our current research projects

(e JSPS Hk i ms

7/ Japan Society for the Promotion of ‘§Lmn ce

o BT

‘a.’" Cabinet Office

X AT

@EDO

(DJSPS Research Grant (S),

Development of Infrastructure for learning analytics and educational big data,
(2016.5 - 2021.3) 2,000,000 USD

@Special Innovation Program (SIP) on Al & Big Data from the Cabinet Office of Japan,

Evidence-based Tailor-made Education,
(2018.11 - 2023.3), 10,000,000 USD

® Innovative Education Pilot Studies from Ministry of Education

Group Learning Analytics in Kyoto City
(2019.9 — 2022.3 ) 300,000 USD

@NEDO, EXAIT: Research and development of Educational Explainable Al Tools by

co-evolution of learner’s self-explanation and Al generated explanation
(2020.7-2025.3) 5,000,000 USD
20



Learning Evidence Analytics framework

4 A 4 . )
@ LA Dashboard Evidence Portal
moodle LTl )
LTI LA Evidence
g A | ”” ‘3 § Indicator | gvidencel | INPUL & SEArch
[ E-b i | | : setting o - g
BookRoll -book reader ] ! -
Ebook ( | . ( . )
i . Monitor
reader [ Intelligent tutors ] > LA en g I n e logs EVldence
[ MOOC platforms ] | Describe-Predict-Prescribe furems L eﬂglﬂe )
\ J \ y
[ Other learning tools ] §
| Leaming Behavior sensors | [ Learner ] [ Content ]
Learning [ Knowledge ] [ Problem } [ Solution }
Logs -
Visualize data and models for 4 .
analysis and monitoring ) [ Result & Reflection }
b Evidence Model
Teaching-learning [~
Existing LA cases Evidence collection
infrastructure infrastructure

Ogata H., et al., Beyond Learning Analytics: Framework for Technology-Enhanced Evidence-Based Education and Learning, ICCE2018, pp.486-489, 2018.



User-Centric LA platform

Easy to start LA

» Teachers and students can use the current LMS to start
LA.

Easy to use data for LA

» Researchers can easily use anonymized data for
research.

» Teachers and researchers can add more learning
behavior sensors into the current LMS and add more
data-analysis tools into the dashboard.
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LEAF framework is used in

Kyoto Uni, Kyushu Uni, Tokyo Uni, Nagoya Uni and some
other universities and several K12 schools in Japan

g\\f/{é % ’ 7@‘; ? H%
NS Yy \el 3 iz s/
KYUSHU s AhEARY Gl %\0(2;

[ =g N NAGOYA UNIVERSITY
THEUKIVERSITYOF TOkY0

UNIVERSITY

Rwitajit MAJUMDAR, Jayakrishnan WARRIEM, Hiroyuki KUROMIYA,Gokhan AKCAPINAR, Brendan FLANAGAN & Hiroaki OGATA, Learning Evidence Analytics Framework (LEAF) in Practice: A212 based Teacher Adoption Approach,
27th International Conference on Computers in Education, Taiwan: Asia-Pacific Society for Computers in Education (ICCE2019), pp. 351-353, Kenting, Taiwan, 2019.12.2-6.



BookRoll

eBook Reader

Teachers can share learning contents (PDF) on BookRoll and student’s
reading behaviors are logged.

Markers ©
Difficult
. Important
Sample Log Record
id ssokid operationname operationdate contentsid devicecod diftime color
L e memo_text page_no markertex
Fullscre:n :el_:o;lmell'lderﬁ Marker Memo Instructor uploaded audio 2018.04-16 t
. 6965898 004b4ds4 OPEN 16-84- 2a38a4a9316c49 pc 10
a Q «ll 0w " 19:18:13
0:32 0:58 [l =3k
Boukmente S 6965899 004bads4 ADD MEMO 20180416 5382420316049 mobile  ZUoCYE 1 66
19:18:13 2
LCHES

42 Be'”g SOC|a| 6965900 004bad54 PAGE_JUMP 129913?‘133'16 2a38a4a9316c49  pc 4 0
6965901 004bads4 ADD MARKER 12991{93?(133-16 2a38a4a9316c49 mobile 4 12 rgb(255,255,0) L (E 2
We, human are not living alone. 20150016 N

- =, 6965902 004b4d54 ADD MARKER 10 %" 2a38a4a9316c49  pc 4 207 rgb(255,0,0) TPF
We are inherently social: 19:19:31 LTE
revioss @ive |ive together, we work together, Next 6965903 004bads4 NEXT 2018-04-16 5438442931649 mobile 5 0
e = 19:22:58
learn together, play together, ® por60016  zmmiss
and talk with each other. er:;?:a 6965904 004bddsa ADD MEMO  [o'o o 2a38a4a9316c49 mobile l):g;g\gr; 5 198

Page Page
index

Hiroaki Ogata, Chengjiu Yin, Misato Oi, Fumiya Okubo, Atsushi Shimada, Kentaro Kojima and Masanori Yamada,

15 actions: Next_page, Previous_page, Page_jump, Makers, Comment, Open, Close, ...
Recorded as a standardized xAPI logs.
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E - Book - based Learning Analytics in University Education, Proc. of ICCE 2015, pp.401-406, 2015.



Teaching and learning dashboard
to trace learning activities

sbond UPASA LIS oi
....................... eaming Tces Leaming outcome
- e
L Assessment Scores.
67 | | e Velow Morkers 4] || Red Mrkers ()
......... 91 10
LRI OO R LRRK
2 Do |2 | - 2
95 N
Content Review ding Tim °
-
N
Zr—>b
BELOED. CHOREAEER THEL, Reading Ansysis e

T—h—TREI LT,

BRESH > HEDT—H—
T52FHTH > FBDI—H—

Recommendation Panel
A®A kR  REE
# Page
1

;;;;;

What parts are difficult and maker heatmap

what parts are important for
students in reading? More important e

More difficult

Rwitajit Majumdar, Arzu Akgapinar, Gokhan Akgapinar, Brendan Flanagan and Hiroaki Ogata, LAView: Learning Analytics Dashboard Towards
Evidence-based Education, Companion Proceedings of the 9 International Conference on Learning Analytics and Knowledge, 2019



Page-wise annotations and reading behaviors

X—H—HHf L wn [ )
a1 Which page was difficult to
0 read?
15 )
10
I ~ w
o L L e Lo :
e ﬂ dﬂwﬁ kel J;;G;“";:ﬁ&ﬁ!! o e o s S -
e Pt B Which page has many memos?
( A\—/
AEDR EL: L)
5 NE (2)CP:PD=
SEH . " I ADER
H Click to show memo conte #IAER T

AN -l
|
01234567 8 910111213 14151517 18 18 20 2122 23 24 25 26 27 23 20 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 43 40
RTES
< g > === --., ------
<~ DR e L] I . |
1 | [ 1 11 ]

920 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 35 37 38 39
N—TES

Which pages were skimmed?

l =
L L e \
4123456789101 MMMM \01718194041 222324 2526 27 28 29 30 31 SLSJ’MJ:JOSTBBWMM 44 344434047 ED

R-DES




Interventions can be sent by email

Reading Analysis

Show 10 ¥ entries

Did they read all the pages you

assigned? info

New Message

Student Name Time v Event Day Completion
Select M Type
205.0 299 5 113
Reading Completion ~  Reading Time ~  Attendance ~  Reading Reminders ~
| . 93 4 12
Title
11.0 37 2 63
| . 66 2 63 Message
6.0 40 2 63 Dear student
The course has picked up pace and
40 27 > 63 But | can see you ar? still lagging behind a
content until the end.
Read the content before the next class suc
33 2 63 better. Please access BookRoll and rea
can use the yellow and red markers, m
3.0 31 2 63
Wish you all the best
FA b 1—HD 20 25 2 63 OO Senset
Majumdar Rwitajit 0 0 0 0

Showing 1 to 10 of 131 entries

Signature
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Pages

In-class real-time page transition

Timeline [ Where are the students looking ]

| Color scale: Number of students |

now?
e
(] I [
EmaE =ll [ I |
Om s O instructor
] . .
.. Lagging behind instructor I More students
=
Instructor

Less students

Ahead of instructor b—————> |

28



29

Prediction of the student’s final score

at the beginning of the course by using BR Iogs

90-

Classification Accuracy, %

60-

(o]
o

~l
o

67.4-

WA

W2

Categorical = Raw

(O

775

w3

W6

w8

Transformed

81.9

7987

73.9

W9

W14

[Akcapinar et. al., SLE, 2019]

84

826

80.3

W15

Akgapinar, G, Hasnine, M. N., Majumdar, R, Flanagan, B., & Ogata, H. (2019). Developing an Early-Warning System for Spotting At-Risk Students by using eBook
Interaction Logs. Smart Learning Environments, 6(4), 1-15. doi:doi.org/10.1186/s40561-019-0083-4



BOLL system — BlockChain for education

1. Connect educational data of learners across different systems.
o Decentralized, identity management, transfer, trace, anonymize, secure and verify records.

2.  Enable access to learning resources and usage information across different
systems.

o Access, transfer, and share learning materials with usage visualization.

3. Evaluate the usefulness and impact of connected lifelong learning on teaching in

different systems.
o How students and teachers improve learning and teaching respectively using knowledge of lifelong learning.

Certificates Scores & Grades Group Activities Interactive usage



I @5 oDl e eDEdS eol=@res @Ome P=xeDs

Connect learning logs across different systems
o Manage different user ID’s.
o Link the data in different systems to the same user.
o  Ensure secure communication between these systems.
o Enable interpretability of connected data.
Verification and tamper-proof
o  Enable verification of learning logs.
o Prevent falsification of certificates and learning logs.
o  Ensure secure access to learning logs.
Access management and availability
o Provide a secure access to learning logs.
o Enable access grant and revocation at any time.

o Ensure learning logs and associated permissions are always available.

Analytics and research

o Enable tracking of access to learning logs and usage of learning resources.

o Anonymize data for research across different systems.

Decentralized

Transferability

Traceability

High security

Full access
control

P2P access

Fault-tolerant

JiH @04



Our Originality

Blockcert EduCT QuaI|Cha| IMS Proposed
CLR System

Share certificates or credits
without alteration

Verification of academic

credentials X O O O O
Connect lifelong learning log X X X A ')
across different systems

Access learning resources

in different systems X X X X O
Anonymized lifelong X X X X o)

learning logs for research

Patrick Ocheja, Brendan Flanagan, Hiroshi Ueda, Hiroaki Ogata, Managing Lifelong Learning
Records Through Blockchain, Research and Practice in Technology Enhanced Learning, 2019. .



Proposed Solution to Problem #1 + #2 + #3

BOLL L earning Blockchain BOLL-M

( Q Q

A\ 4

Open edX Publishing BookRoll CIT
(University B) Tool (School A)

Secure Box =
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BookRoll

eBook Reader

Teachers can share learning contents (PDF) on BookRoll and student’s
reading behaviors are logged.

Markers ©
Difficult
. Important
Sample Log Record
id ssokid operationname operationdate contentsid devicecod diftime color
L e memo_text page_no markertex
Fullscre:n :el_:o;lmell'lderﬁ Marker Memo Instructor uploaded audio 2018.04-16 t
. 6965898 004b4ds4 OPEN 16-84- 2a38a4a9316c49 pc 10
a Q «ll 0w " 19:18:13
0:32 0:58 [l =3k
Boukmente S 6965899 004bads4 ADD MEMO 20180416 5382420316049 mobile  ZUoCYE 1 66
19:18:13 2
LCHES

42 Be'”g SOC|a| 6965900 004bad54 PAGE_JUMP 129913?‘133'16 2a38a4a9316c49  pc 4 0
6965901 004bads4 ADD MARKER 12991{93?(133-16 2a38a4a9316c49 mobile 4 12 rgb(255,255,0) L (E 2
We, human are not living alone. 20150016 N

- =, 6965902 004b4d54 ADD MARKER 10 %" 2a38a4a9316c49  pc 4 207 rgb(255,0,0) TPF
We are inherently social: 19:19:31 LTE
revioss @ive |ive together, we work together, Next 6965903 004bads4 NEXT 2018-04-16 5438442931649 mobile 5 0
e = 19:22:58
learn together, play together, ® por60016  zmmiss
and talk with each other. er:;?:a 6965904 004bddsa ADD MEMO  [o'o o 2a38a4a9316c49 mobile l):g;g\gr; 5 198

Page Page
index

Hiroaki Ogata, Chengjiu Yin, Misato Oi, Fumiya Okubo, Atsushi Shimada, Kentaro Kojima and Masanori Yamada,

15 actions: Next_page, Previous_page, Page_jump, Makers, Comment, Open, Close, ...
Recorded as a standardized xAPI logs.
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Teaching and learning dashboard
to trace learning activities

sbond UPASA LIS oi
....................... eaming Tces Leaming outcome
- e
L Assessment Scores.
67 | | e Velow Morkers 4] || Red Mrkers ()
......... 91 10
LRI OO R LRRK
2 Do |2 | - 2
95 N
Content Review ding Tim °
-
N
Zr—>b
BELOED. CHOREAEER THEL, Reading Ansysis e

T—h—TREI LT,

BRESH > HEDT—H—
T52FHTH > FBDI—H—

Recommendation Panel
A®A kR  REE
# Page
1

;;;;;

What parts are difficult and maker heatmap

what parts are important for
students in reading? More important e

More difficult

Rwitajit Majumdar, Arzu Akgapinar, Gokhan Akgapinar, Brendan Flanagan and Hiroaki Ogata, LAView: Learning Analytics Dashboard Towards
Evidence-based Education, Companion Proceedings of the 9 International Conference on Learning Analytics and Knowledge, 2019



Page-wise annotations and reading behaviors

X—H—HHf L wn [ )
a1 Which page was difficult to
0 read?
15 )
10
I ~ w
o L L e Lo :
e ﬂ dﬂwﬁ kel J;;G;“";:ﬁ&ﬁ!! o e o s S -
e Pt B Which page has many memos?
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SEH . " I ADER
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How is BookRoll used in classroom?

Learning Maths
o Finding stuck points from handwritten answer during problem solving

o Recommend quizzes from knowledge model

Language learning (English)

o Apply active reading strategies with e-book affordances

Group learning activities
Supporting self-directed learning
Extracting evidences through the data and share them
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Quiz in BookRoll

5k

1. Eh B =Lt =fAtkmFkhE

378

I

ERE
4 =

Teachers can create a simple quiz in each page.

SRR 1
2 (BEHD)

IR 2

1EfE (BfEr2L)

IR 3

AR (@SHERTULS
ERE 4
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Stuck point analysis of hand written answers

Delay
Lo

XHEBE Daeee

=0
L2 \D_/ ‘ (Stu )
/L 7( ‘/( (2 —I)
, . £ ]
\ e )
2
(-2
2
ry12) 4
cAT
Shol
Final static answer Visualize answering process

Daichi Yoshitake, Brendan Flanagan, Hiroaki Ogata, Educational Support Using Pen Stroke Data Analytics, £30RIZ B ZE XiBEHR P A T L(CLEIE R KRS, A K%, 2020.3.8-10.



Clustering of stuck points from answers

Group C Group D Group E

| 1 A
Show the representative ot answers in each category.

Group A | g Group C

Daichi Yoshitake, Brendan Flanagan and Hiroaki Ogata, Supporting Group Learning Using Pen Stroke Data Analytics, 28th
International Conference on Computers in Education (ICCE2020), Vol.1, pp.634-639, 2020.11.23. (KURENAI, PDF)
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https://repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/259798
https://lab.let.media.kyoto-u.ac.jp/nextcloud/index.php/s/E3NMeGjcsdbWyMk

Self explain Video

()

Daichi Yoshitake, Brendan Flanagan and Hiroaki Ogata, Supporting Group Learning Using Pen Stroke Data Analytics, 28th
International Conference on Computers in Education (ICCE2020), Vol.1, pp.634-639, 2020.11.23. (KURENAI, PDF)
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Knowledge and student model for recommendation of text and
quiz

It is important to know what knowledge students should know and k .
what knowledge students have already known or not. unknown Currently learning

Knowledge Portal

e-Book Contents Co-occurrence Graph

_____________

K S utual informatio
A\ negative entropy .‘

/‘ \ posmve entropy
"’ HEREZOR
W ‘
' W sunny weather
® self-entropy /. ‘\"; information
/ ‘~ EoH- R

RN
\
ralnv weatl’i’er
information

Minimum Spanning

Elementary
Informatics

> case entropy

Recommended
« Predefined Curriculum Structure Known Quiz
» JST Thesauruses (English & Japanese)
« Microsoft Academic Graph xract
+ Google Knowledge Graph Gl  Graph
* efc...

We have a common national curriculum in Japan.

[Flanagan, Ogata, ICCE 2018] 3



Student’s comprehension level in Math course

=
] (——
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Student’s knowledge model in JH 1-3 English courses

NEW HORIZON

English Course

NEW HORIZON

glish Cours

L

[Flanagan, et al., ICCE 2019]



Use of knowledge and student model

Knowledge status Social comparison
@ ™ @
"""""" Transmon
@ I~ 0
t, t, t, ;
time — !

Students don’t know what they know or not.
Also, teachers don’t know what students know or not.
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Explanation of recommendation

Self-explanation

s
_ay =)

Learner

Interface

N I Quiz

\&
L]

L IR |
| m_' . Convinced

THIRDEFHHE

Visualization

S
Bl xmx£2 EFTOTH
AdeBieC2

(1) ESERDLEHH S (T4,

Learning

=

-

Explanation

=>=ARORMEHI T A>T

Natural language feedback

#E‘E/

Explanation feedback

Foc’

- Accumulate examples of
explanations

- Learn how to explain a
knowledge model
from examples

- Understand the learning
elements (IRT)

EXAIT

Creating a recommendation

description

- Visualize knowledge status

- Interpretation of natural
language

Model adjustment
- Recommendation
- Creating a description
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How is BookRoll used in classroom?

e Learning Maths

o Finding stuck points from handwritten answer during problem solving

o Recommend quizzes from knowledge model
e Language learning (English)

o Apply active reading strategies with e-book affordances

e Group learning activities
e Supporting self-directed learning

48



Active reading strategy for e-Book

2SQ3R active reading strategy
for e-book [Chen&Ogata, ICCE2019]

SQ3R active reading strategy
for paper-book [Robinson, 1946]

Mei-Rong Alice CHEN, Hiroaki OGATA, Gwo-Jen HWANG, Gokhan AKCAPINAR, Brendan FLANAGAN, Yi-hsuan LIN & Hsiao-Ling HSU, Impacts of a knowledge sharing-based e-book system on students’ language learning performance and 49
behaviors, 27th International Conference on Computers in Education, Taiwan: Asia-Pacific Society for Computers in Education (ICCE2019), pp.320-325, Kenting, Taiwan, 2019.12.2-6. (PDF)



250 7R strategy with

4 BookRo!

look over for important topics such as name,

Scan Redl = date, and place, and highlight the keywords.
i browse through, get an overview, and mark
Skim Yellow - the keywords if don’t understand.
raise questions, and bring attention to the
Question memo [E) | main ideas and questions: who, what, where,
when, why, or how.
Read J4BookRoll read the contents and find the answer
Reply memo [F] | answer to the questions
think deeply and carefully about the reading,
Reflection | memo [g] | and learn from the topics and the thoughts on

the subject.
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2SQ3R in English course in High School

Explain 28Q3 Read

Scan Z- 8-
Red !
Skim
Yellow 2.
Question memo ['gl
Read
ea 4 BookRoll

Reply=” memo [y

Review memo @

Mei-Rong Alice Chen, Rwitajit Majumdar, Gwo-Jen Hwang, Yihsuan Diana Lin, Hiroaki Ogata, Gékhan Akcapgnar and Brendan Flanagan, Improving EFL students’ learning
achievements and behaviors using a learning analytics-based e-book system, 28th International Conference on Computers in Education (ICCE2020), Vol.1, pp.474-483, 2020.11.23.
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Markers in Scan + Skim process

October 11

+2 weeks

Important

keywords became
overlapped.

w0

4wl | buckets were so big that none of the
portions*/ 86 the actual research question was a

| Ac A ORS¢ OF Study, who runs the Food and Brand Lab
2 at Cornell University, “We've run ofhe S studies, and (sthe results were always the
same. Tids

o was showing; allof o popcor e e o thesame conctasionPeopte AT

the researchers told
nd the findings of their past research. The

researchers asked, “Do because of the larger size?” The majority
s laughed at the idea,

when

the moviegoers about the two bucket

bucket /57y k(i TI—TOANM), Y imational | SEKDELY  portion | (BEAED) 1 AHDR
inexhaustible | B~ EAGLY

2

More markers

-

October 25
Unit 12 ...... -

[1] Next time you're on a bus or train, holding on to a pole to avoid a fall, angry that another

commuter has taken the last seat, consider the fact that standingup coulduhsimyoulives

longer.
2 Notonly do we need to get more exercise, but we also neet! to spendlessmtountime: |
Their study of more than 220,000 people found the

if you otherwise do

regular (1 ).
[3  Professor David Dunstan, from the Baker IDI Heart and Diabetes* Institute, says
@health workers focus on to increase 1] ‘ipation in and

1 trying to get them to do at least half an hour of exercise every day. “We need to think more
about what we do with the fifteen hours of non-exercise waking time,” he said. o Sitil s
be bad for our health because wher of muscle movements,
explains Professor Dunstan. These movements are required for the body to clear blood
sugar and blood fats* from the blood stream.

15 4 Studies on animals have shown that when the body stops moving for long periods of
time, it slows dawn one of the key enzymes* needed to break down blood fats. The study,
published in a magazine called the Archives of Internal Medicine, found wadults who sat

[5 “We sit while eating our breakfast, we sit as we drive, we sit behind our desk all day,
we're always sitting down and this is a health risk.” Professor Dunstan said the modern, city

sitting beh “We need to take those opportunities to ( 5 ),

while on transport, at work, during our leisure time,” he said. He acknowledged that sitting

2s for less than four hours a day was unusual. “It will require people to make big changes,
which is hard,” he said. “But @that's the goal.”
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Questions from students

October 11 hl}

+2 weeks

What does 1t mean?

What does 1t mean?
a7 & 50 & 72 U\l 7 7
who

who

increased the number & quality of
questions

October 25

What are the findings?

Who found the study?

Who has the highest risk of dying?

What 1s the findings?

What study 1s the reason for this?

How many hours does sitting down affect our health?
What does this mean?

What for example?

Why does this happen?

Why standing could help you live longer?
What do we have to live longer?

What is able to be bad for our health?

What 1s caused increasing our health of dying?

53



54 2OWIRD =

ARSZEREICITo=F &L, BENEM o1

Table 2. ANOVA result of the learning achievement of the three levels of engagement

Learning achievement N M S.D. F Post hoc tests
High-engagement (a) 10 90.70 250 39.58"™ a>b
Moderate-engagement (b) 20 75.95 8 9] b>c¢
Low-engagement (c) 10 65.10 6.88 a>c¢

Note. ‘p<.001

Chen, A. et al., Improving EFL students’ learning achievements and
behaviors using a learning analytics-based e-book s, ICCE 2020, pp.1: 474



How is BookRoll used in classroom?

e Learning Maths

o Finding stuck points from handwritten answer during problem solving

o Recommend quizzes from knowledge model

e Language learning (English)

o Apply active reading strategies with e-book affordances
e Group learning activities
e Supporting self-directed learning
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Group learning
In class

formation

Evaluation
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Group formation

Create the best group according to

1. Learner’s current user model
2. Learner's engagement level of e-book
3. Learner’s performance

4. Friendship among students
_ - . 1. Has knowledge C

N a1 2. Active

(3 A b o / 3. Standard performance
T A S y
o 2 OF : > ‘ 1. Has knowledge A
U B ) I 4 2. Not active
~ M Y A o \(7 ) 3. Low performance
sl ey b )

_fJ' = . ~ e . ?

SRR~ B \ 1. Has knowledge B
ey ¢ e e 2. Very active

tEa) @ 3. High performance
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Group formation utilizing
learning logs

¢ Group Formation name :

* Grouping Algorithm :

User model variables:

Course score:

Moodle quiz:

BookRoll quiz:

Group size:

Homogeneous Jigsaw Random Select algorithm
Reading Engagement BookRoll quiz *
FEONFNLGEOOBEALEZADGMHENC? x BAOBBIITETLDL? »

3 students per group

121

404

405

406

407

Learning Management System

Learning Tool Interoperability (LTI)

Learning Behavior sensor

BookRoll
eBook reader

Learning
Logs

=

Learning Record Store

Grouping purpose :

Use active students only: m
Use data of all course: m On

Student ID

L

Learning Dashboard’s

TD% Group Work Module

Group Group
Formation Evaluation
A

)

Learning Logs

Group Work
Performance Data

Brain Storming

Name

—HAT7T |

student names

Active

Yes

Yes

Yes

Yes

Yes

Filter inactive students

Using parameters of other courses

Prior group work Action
MN/A Delete
 data availability for ,
N/A ; Delete
prior group work
N/A Delete
A delete students from Delete
i the list for grouping i

Liang C., Majumdar R., & Ogata H. (2021) Learning Log-based Automatic Group Formation: System Design and Classroom Implementation Study, Research and Practice in Technology 58
Enhanced Learning. (in press)



Resulted groups formed by system and group work
evaluation interface

Grouping Parameters used to Create Group:

* Group Formation name: Automatic grouping 20200709

* Grouping purpose:

* Grouping Algorithm: Heterogeneous

* User model variables: Reading Engagement
* Group size: 4

Excellent @ Reference
i for prior
group work rating
Poor i

Click to download table

Export as Excel Table

Changhao Liang, Ivica Boti¢ki & Hiroaki Ogata, Supporting Teachers in Group Work Formation and Analytics for In-class Group Activities, 27t International Conference on Computers in

OO
(0 g
@

HC‘tE[CIIgP.'HE(J US grouping

Admin User s
BookRell User

BookRoll User m
Click to move students to other group

Color indicating average previous
performance at group level

Group 2 \ =

/]
)

N

student m

BookRaoll User »

BookRoll User m

Education, Taiwan: Asia-Pacific Society for Computers in Education (ICCE2019), pp.744-749, Kenting, Taiwan, 2019.12.2-6

* % ok

* ok

*

Rating of collaboration quality
Rating of speed and efficiency
Rating of final output

Color of dots indicating
previous performance
at individual level

59



In class jigsaw activity

Introduction }'D Jigsaw pre-activity

1 o~ Ny
Pre-reading quiz J> Group formation
. _

QJ‘ Post-reading quiz

i =~ ;
P
Review & L
Evaluation QJ‘ Jigsaw activity <— Jigsaw expert activity
N J

Jigsaw+ Phase Platform SQ4R task

1. Content prediction BookRoll using memo |Survey / (Question)

2. Jigsaw pre-activity BookRoll using Read/Record
markers, DicoDico and

memo

3. Jigsaw expert activity |BookRoll using memo |Read/Recite/Record

4. Jigsaw activity BookRoll using memo | Read/Recite/Review

5. Review and Review

Evaluation

In class listening
activity

ELEMENT | : Lesson 9 Bopsy A boy and his wish

2. Jigsaw activity D

@ Read the passage of your group.

@ Mark unknown word with yellow marker,  Check the unknown words witither Al o4 ESBA{E £4 X7
@ Mark important parts with red marker. 1B frefighter =
@ Wiite questions or take notes in memoif any.

| [&&] Person whose job is stopping
and putting out fires (GEB5 L)

GroupA

One night all of his vital signs began to drop dramatically, andthe Bead siise who believed in
the hospice concept that no one should die alone, began to call the familff SSmhirs 0 the hospital Than
she remembered the day Bopsy had spent as a firefighter, so she called f6 i dhiel s askiedd 1 wauld

be possible to send a firefighter in uniform to the hospital to be with
The chief replied, “We can do better than that. We'll be there in five
favor? When you hear the sirens screaming and see the lights flashir

fopsy as he made his transition.
fnutes.  Will you please do me a

will you announce over the PA

system that there is not a fire? Tell people in the hospital that the firdEpAFIIEE IS Coming 0 ee one.
of its finest members one more time.  And will you open the window toffi soa Thanks

About five minutes later a hook-and-ladder truck arrived at thghospital and Sxtended it ludder
p to Bopsy's third floor window, which was open. ~ Firefighter Bob clinflied it the oo, Then ane by

ne, other firefighters climbed up to Bopsy's third-floor window to give Ji & v

Based on their previous academic records 62 participants were divided in two
levels for their English class: standard (n=26) and advanced (n=36).

10

9

8

~

L]

s

w

r

standard

advanced

**P<0.01

Wpre quiz 8 post quiz

60

Yuko Toyokawa, Rwitajit Majumdar, Hiroaki Ogata, Louis Lecailliez, Liang Changhao (2021) Technology Enhanced Jigsaw Activity Design for Active Reading in English, in ICALT 2021



How is BookRoll used in classroom?

e Learning Maths

o Finding stuck points from handwritten answer during problem solving

o Recommend quizzes from knowledge model

e Language learning (English)

o Apply active reading strategies with e-book affordances
e Group learning activities
e Supporting self-directed learning
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supERpoWER

read more, read fast &
understand better with
GOAL oriented
Extensive Reading!

ER + GOAL
Easy to practice + Easy to monitor = Easy to Aquire!
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Students have more than 500 books to
choose from in BookRoll!

Extensive Reading (ER) is to have fun while
choosing and reading many stories while
practicing English by your own!

A > 20205FE > #£F > A1-LV1@

O 20204 %

= 20204REIEC] [@1]

SR -2
B8 Reading Level 1 Catalog - Start here!
B X3 —AlienSeries!
= pre-Al
= pre-Al(Aesop's Fables)
= Al-Lv1@ (Start fun herel)

0 Al-LvIi@

B (A1) eGCR.VAH1-01.Vera's Tall Tales

& (A1) eGCR.VAH1-02 Meet Luca

% (A1) eGCR.VAH1-03.A Real Alien

B (A1) eGCR.VAH1-04.Luca's Mission

M (A1) eGCR.VAH1-05 Getting Ready for the Worst
IjeGCR.VAH]—OG.AH Is Safe

= Al-LJ1®

= Al-LV1®

= Al-Lv1®

= Al-LVI®

m Al-Lv2D

= Al-Lv2@

= Al-Lv2@

= Al-Lv2@

m Al-Lv2®

= Al-Lv3O

= Al-Lv3@

= Al-Lv3®

= Al-Lv3®

= Al-Lv4

= Al-LvS

= Al-LvS

= Al/A2-lv4

= A1/A2/A2+/B1/B1+(Non-Fiction)
m A1/A2/A2+/B1+(Non-Fiction)
m Al+/A2+

- A2

m A2-Lv2

= AZ-Lv3

m AZ-Lv5

= A2-Lv6

= A2/B1-Lv1

= A2/B1-Lv2

= AZ/B1-Lv3

= A2/B1-Lv4

= A2/B1-LvE

= A2/B1-Lvé

= AZ/B1-Lv7

= A2/B1 Oxford®
= A2/B1 Oxford®
= B1-Lv8

m B1 Oxford®

Each folder has different levels of Books

Each book title also shows which level it is
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@DR—A QF—FPEE |WF—-55H BitE WEZFUYS EIEWVIEY WM2YEDEH WSEBEAOED MWSPE0OZF)

To make it easier to choose books a
system recommends you to

[eJelsYelele] &l that you can read next!

Open BF—L DF-IRE WF-55F  BHE
(3()/\L [ SHABAHNE: HREA0BTITHIRTES ]
‘::\r)lomdl GOAL®D L F R {ENA (B1) eCR8-01.Romeo and Juliet B
oodie
ks Choose any one of the
E Eigiﬁg%(; Lly)i LeS! (A1) eGCR.VAH1-01.Vera's Tall Tales recommended books
(A1) eGCR/School Adv.1-1-Arriving at Camp
(A2/B1) PYPR. 1-01/1 Count

EhHEEN

T-HIRE

HiE
AiE BEEER LS
fobHEEls

)]

T—I5H

Check ER dashboard :

gm0 g

]
g -~ g

/\\
vV

RYIEY
t/ g




D
i

L
B

|

DAPER A DATA INFORMED
SELF-DIRECTED ACTIVITY CYCLE

@ Data Data Q

Collection Analysis

Select book by yourself
Or choose from recommended ones

Reflection

R

Was the cycle effective for you?
Write how would you change?

Planning

Execution

Monitoring JJJ collect

replan

monitor

Check and note your status to decide
what to target next.

Set a plan every week.

Take small steps to track improvement.

G Monitor your consistency while executing a plan
Use discussion forum to engage with friends
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Extensive reading of picture books

Extensive Reading

Duration: June 2020 - March 2021
Participants: 120 seven-graders

Total time read: 10.1 hours per student
Total books read: 38 books per student
Total words read: 60,730 per student
Read speed : 118 wpm per student

128 wpm = 152 wpm
(18.75% UP)

Extensive Reading Outcomes

—#—[Feod speed . —®—Fead time  —4—# of studerts
100 348
Jo0
300
250
2000
150
100
ol

June | July  Aug | Sep | Oct | MNow | Dec Jan | Feb March
—4—Remdspesd | 128 | 137 121 | 127 | 123 348 263 | 291 145 152
—@— Read time 141 | 1453 | 109 | B6 &9 52 65 51 31 67
—b—# of students 120 @ 101 @ 101 B& 54 37 97 62 40 lo4

GOAL study 1 GOAL study 2 66



Li H., Majumdar R., Chen M.R.A. and Ogata H, Goal-Oriented Active
Learning (GOAL) System to Promote Reading Engagement, Self-Directed
Learning Behavior, and Motivation in Extensive Reading, Computers and
Education (impact factor 5.296), 2021.5.(in press)

Computers & Education 171 (2021) 104239

Contents lists available at ScienceDirect

Computers & Education

ELSEVIER journal homepage: www.elsevier.com/locate/compedu

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”

2 Graduate School of Informatics, Kyoto University, Yoshida-Honmachi, Sakyo-ku. Kyoto, Japan
® Academic Genter for Computing and Media Studies. Kyoto University, Yoshida-Nihonmatsu. Sakyo-ku, Kyoto, Japan
© Graduate Institute of Digital Learning and Education, National Taiwan University of Science and Technology, 43, Sec.4, Keelung Rd., Taipe, 106,

Taiwan
ARTICLE INFO ABSTRACT

Keywords: Self-directed leaming (SDL) ability, its usefulness in higher education, and life-long learning have
21st century abilities been highlighted in previous literature. However, understanding the effects of SDL ability in the

Teaching/learning strategies
Data science applications in education
Applications in subject areas
Secondary education

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
extensive reading. The results showed that the high SDL ability students demonstrated signi
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
reading with SDL strategy usage.

1. Introduction

‘The rapid ofi jon and i ies not only changes how learners select knowledge resources but
also increases their opportunities for learning in both formal and informal education (Fahnoe & Mishra, 2013). In such a rapidly
changing landscape of learning technologies, self-directed learning (SDL) is becoming increasingly important in the 21st century and
necessitates a shift in the educational models from a teacher directed to a more student- cemered pedagogy (Toh & Kirschner, 2020).
SDL (Brockett & Iliemstra, 2018; K; i i Luding oals, sel
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Collecting evidence

e Learning Maths
o Finding stuck points from handwritten answer during problem solving

o Recommend quizzes from knowledge model

e Language learning (English)

o Apply active reading strategies with e-book affordances
e Group learning activities
e Supporting self-directed learning
e Collecting Evidence
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Enabling an evidence based educational ecosystem

An evidence is a fact that is scientifically proved with data.

Possible evidence types

Micro
(personal) level

» Results of the feedback for individual student.

Meso

T » Results of changing a course design or a curriculum
(course, institutional) level

 Results of changing a regional /national education policy
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Input of evidence data

Manual ‘ Automatic

Source of data Stakeholders
Teaching practice Teachers
Learning practice Students

Published research |Researchers

Researchers input evidences manually
for Evidence-based Medicine.

teaching and learning

Meta analysis
of

cases

Teaching-Learning

4%

Teacher and students

cases
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Learning Evidence Analytics framework

4 ™ 4 . )
@ LA Dashboard Evidence Portal
moodle LTl , ) ‘
Ln LA Evidence
r 2 . ”ﬁlll': ‘3 § evidence| (INPUL & search |
BookRoll [ E-book reader ] S — "
Ebook : ' , | ( . )
reader [ Intelligent tutors ] , LA eng|ne EVIde.nce
[ MOOC platforms ] | Describe-Predict-Prescribe J L eﬂglﬂe )
S w A y
[ Other leamning tools ] ~ .
| Leaming Behavior sensors [ Leamer ] [ Content J
Learning [ Knowledge J [ Problem } [ Solution }
Logs -
s | b | [ Results Roflecton |
Evidence Model
Teaching-learning [~
Existing LA cases Evidence collection
infrastructure infrastructure

Kuromiya, H., Majumdar, R., & Ogata, H.(2020). Fostering Evidence-Based Education with Learning Analytics: Capturing Teaching-Learning Cases from Log Data.
Educational Technology & Society, 23(4), 14-29.



Evidence extraction and search

Context Form

A s Term setting B nstiution Name: | 100 niversty
Japanese Course Name: | Physics These information is
L2 retrieved from LMS
Wi w2 vz ~ (2010 P——
201903 018 v [3
Variables: itional T Bl AEFRLET. LELVTTH?
201973 vls v~ (2
10 £ " Data Source: | Moodie  * J—-R&
073 +l1a 0~ [207 = WEVORE (o e e—— Test Course for Instructors
2 v|[iE ][]~ [mns]aE s
L Analysis span: 20! == Number of Students:

Context information

4

C rims sortasPioh B/ N ADEN
s ) .
2 Time-series student engagement
g :
E s
E analysis -
2:20 # mean sd
2 ber of
njn . B T4 122 Number of active user
.% ) Instruction
8 ) A
B0 Mid-2 Exam 82 102
©
‘é Traditional 943 6.65
E Teaching
2.

2019-02-24~2019-03-08

D statisticsl Report iR : 2019-02-01~2019-03-15
0,
i A 5 i ] Results 1o @
Make evidence View evidence Use evidence 3. :
2" e
Extract from the Browse aggregated We propose the best 8« # Coefficient Standard Error p-value
learning log or manually evidence by category evidence based on the 5 e p - p Peer InstructionfdNumber of active user% @) F = /-
i ’ N ntercep ‘ 036 7
register the evidence problem you are having ﬁ 2
£ Trend term 005* 001 00
:§ & Peer Instruction  183¢ 029 00
5 Traditional Peer Mid-2 o a 6
2 Teaching  Instruction Exam M2 =g B8 00 i
2 Traditional 093 029 00
Teaching

REAL Evidence Library e e o

A place to share and find evidence. Cancel

Hiroyuki KUROMIYA, Rwitajit MAJUMDAR, Jayakrishnan WARRIEM & Hiroaki OGATA, Data-driven Validation of Pedagogical Model - A Case of Blended LCM Model, 10th International 72
Conference On Technology For Education (T4E) 2019, Goa, India, 2019.12.9-11
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Education is borderless.
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Domestic BookRoll workshop at Hiroshima, 2017

7 major uni, Hiroshima Uni, Kumamoto Uni, Open Uni and
NIl
50+ professors joined.
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International BookRoll Workshop
@ Kyoto University, March 2019

30+ researchers from Taiwan and Japan

(DProfessors used BookRoll

in order to improve education.
(@Analyze data with pre- and post-test
@Submit SSCI journal papers together

Two important points:
You can improve your course, and
You can publish Journal papers.
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Workshop on BookRoll Partnership
@ Taiwan

+30 young professors in 25 different universities

e
=
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i Taiwan-Japan Joint Workahop on BaakRall Partners
RASRWARAYHNE 8
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BookRoll Workshops

TEEL Workshop with
Instructors

T4E 2018

SR

Chennai, India, 2018 Arizona, USA, 2019

7



http://eds.let.media.kyoto-u.ac.jp

® eds.let media.kyoto-u.acjp/?page_id=257 oo w
& Hiroaki Ogata [ Google hl/v4'— Google keep ¥ Google vy7 [ Facebook [ NAVITIME &2 48 /(Z-#8 @ REASHWERTE.. 4 BookRoll [W Learning and Educatio...

BEvIT 5N

B FEEIEOIHDISD Jk—[  OVERVIEN  PUBLICATION EVENTS RESEARCH COMMUNITY BAE -

FIEREE

sarTvas

FIRNEMEIES R T L
saka
LEAF Platform and Bb| e o
anonymized data e (M
are available! #y 3 aF—K

BookRoll: http://www.let. media kyoto-u.ac jp/project/ 7 = LAHFABMS > A5 /x [bookroll] /

y

|f interested’ p|ease Contact LRS: https://github.com/Apereo-Learning-Analytics-Initiative/OpenLRW
me at hiroaki.ogata@gmail.com

Y J b PFIREEE

2 HBAFE LT=BookRoll &4y = 17R— RS R T ADFIREHE SN DS L Tk DFEL
JZELN,
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Thank you!

Please contact me at
hiroaki.ogata@gmail.com
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