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From Leaning Analytics to Evidence-based Education

Student behavior tracking

Capturing online / offline informal learnin Cognition and memor
Predicting student's behaviors P & / 8 8 y

) Self-directed learning Indicators / measurement
Group. format|or1 . New informal learning theories Adaptive quiz / examination
Teaching a.nalytlcs / orchestration Game-based / motivation management Smart self/ peer assessment
Early warning systems Emotions / affective learning E-portfolios assessment

In-class real-time decision making Assessing individual in collaborative work

Informal Learning Assessment

In-class teaching/learning

Evidence
Based
Education

Learning Analytics

Pre- / Post class learning Course design Evidence sharing
Data /system interoperability Privacy protection g regylated learning Learning and instructional Evidence data format
Data integration Law and Ethics 5501t Engagement / Motivation design Evidence data
Institution deployment Opendata |ntervention design Content redesign extraction
Data collection / representation ~ Data owner'sh'lp Personalization of learning contents  Syllabus redesign Evidence search and
Data analysis / visualization Teacher training (o 1,50k, MOOCs, OCW, etc.) Personalized curriculum recommendation
Dashboard / feedbacks Dashboard / Intelligent User Interface  Finding new data-driven

User modeling / profiling theories

Maximize learning outcome
Retention / Student at-risk

w Learning and Educational Technologies Research Unit
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Centers for Learning Analytics

Center for Data-Intensive Learning Analytics Research, UMICH, USA (2012-)
Berkeley Learning Analytics Group, UCB
Center for the Analytics of Learning and Teaching, Colorado State

Institute of the Science of Teaching and Learnine—" X ~/ /; -

Center for Learning Analytlcs Ro- '}3 5)@\ ;ﬁcﬁ\i; \"%ﬁ}@

Center for e~ j &ﬁ% g dJ) 7j " __wce of Education (2017-)
Sydn 9'&@ % b{%&\% < Group (2016 -)

Amste % a .Ler for Learning Analytics (2016-)

Centre for the Science of Learning & Technology, Norway (2016-)

Learning Analytics Center at the University of Turku, Finland (2016-)

Center for Active Learning, ETH Zurich (2016-)
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Centre for the Science of Learning & Technology (SLATE)

Follow SLATE on
Day was a rousing success! :
k al activity on
Upcoming events
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LEAF: Open & User-Centric LA platform

mmme  Casy to start LA

e TIZ{E->TWVWBDT, HEVCFENBEENHL TWLWABLMSZ
E->TILAZFIBETZE %

s Easy to add tools for LA

o TIZE> TITEIE Y=oy —/ILEZEBIMLYT L,

mmmm Easy to share data for LA

o [EPRIZAETH BxAPI/CaliperfE X, TLRSICT — X 2FBFEL TW 5
DT, ERANDEREEFZERIIAHEBF LRI,
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Dashboard : & A 7 O AJ{EAL

Overview info Engagement Graph © o UPNIAKI5T on [l #
Learners & Content Engagement Learning Traces Learning Outcome o Ebenit %
: B
582 123 0 0 st Seores o Total Time
67 Events () ™ W Unique Week
Unique Day
Learners (#) 89910 17 102 93 Completion Rate
Long Event Count
170 100 0 0 R W Red Marker Count
93  Yellow Marker Count
Aug Time (i) Avg Completion(%) Memos () Page Bookmarks(6)
W Memo Count
Pages (#) 195 87 185 33 N
Somit vt Reading Time o

Tor—k

Hut-OEO. CHORKBELR THIEL, Reading Analysis [ Seec A [ seri it [0

T=h—TRESINTEZE, Show 10 = entries Search
. " Student Name T .+ Bt oay Long e nedm vellow b4 Memo s
BAGZH > HEOT—H— anaka Tamoka 205¢ 299 5 u 14 A ) 6
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BB AH 00 Y
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1 Link 1 Fab 276 40 7 3 "
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I o
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FHEANDEMaIllC X 5T A

Reading Analysis

Attendance ~

Deselect All | Send Mail [I§i{e)

Reading Reminders ~

Read the content before the next class such that it helps you to follow the class 0

Show 10 ¥ entries
New Message
Student Name Time v Event Day Completion L somece e Typs
Tanaka Tomoko 205.0 299 5 113 14 Reading Completion « Reading Time ~
Title
Takai Yuka 93 4 113 46
T A F 2—4B 11.0 37 2 63 20  Message
Dear student
FA bk 2—HE 66 2 63 21 The course has picked up pace and covered 'x’' weeks of content ‘y’
But | can see you are still lagging behind and you have not finished reading the
: content until the end
TA M -FA 6.0 40 2 63 20
better. Please access BookRoll and read through all pages of the content. You
o - can use the yellow and red markers, memo, and bookmark features
TA b 3A-HG 40 27 2 63 14
Wish you all the best
= . O Sensei
FZ b 2—HC 33 2 63 14 "
TR b 3A-HF 3.0 31 2 63 1 )
Signature
T T=1D 2.0 25 2 63 8
Majumdar Rwitajit 0 0 0 0 0

Showing 1 to 10 of 131 entries

Previous 1 2

* This table shows all students’ all types of reading activities for selected content and time interval
* By clicking column names you can order students by that column
* This can also be used to send an e-mail to the students

0
0
e 0
Close Send M!Bm
4 5 14 Next

@
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[Akcapinar et. al., SLE, 2019]
]

—+ Categorical =" Raw -+ Transformed
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Akcapinar, 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
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EIRBE

Teachers can create a simple quiz in each page.

i
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NEW HORIZON

English Course

NEW HORIZON

English Course

Ne Hriz 1 New Horizon 2

o=
Lo

2 T

became

=
@l &
0 o
=
> 6=
5 RS 5=
i o “=
period g ==
S =
b 2 <) @
= T =5
S < 5 < e
o KL @ &S
e e = S 2 S & _
= d ) ny Z
= = 3 - f‘ 4 4@%@2’ ez o )
T , ) (D
2 ) B T

Learning and tducational lechnologfes Research Unit 36



IBEEIRRE T T L F

SRR BRSNS & M AN & LB

=BV A F

@ - r\--zz\-& T

iSiE) %

w Learning and Educational Technologies Research Unit 37



LEAFT\‘TT#T =57

EaAN Ay
QO H=x: FEZX

A

‘\/\\17[\

Z DT &R E DOIEIE: LA-View

) ®EE  EXGTHE D IEE: LA-View
3 7 IL— THRA i LA-View

@ FET—REERT—XE2HW-
B O FEEEHNDERK © GOAL

G 7JAvyrFr—rHaBWEFEQD S OES  BOLL

® TETROEREEFA @ ReWELL

@

Learning and Educational Technologies Research Unit

38



e-Book D 7= & D &= 3 5ip i By B

Al

SQ3R active reading strategy 2SQ3R active reading strategy
for paper-book [Robinson, 1946] for e-book [Chen&Ogata, ICCE2019]

M3IA3.d
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2SQ°R strategy with | fses®e!

look over for important topics such as name,

l.
Scan — date, and place, and highlight the keywords.
) browse through, get an overview, and mark

Skim — ] 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 4 BookRoll read the contents and find the answer
Reply memo [£] | answer to the questions

think deeply and carefully about the reading,
Reflection memo [£] | and learn from the topics and the thoughts on

the subject.

Learning and Educational Technologies Research Unit 40



Skim

Yellow ,
Question memo @
Read
e ’ 4 BookRoll
Reply memo %
Review memo EI
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Scan+Skim 7ot XD ~—H—

October 11
Unll' Ih—mwm

1 On
the Mel Gibson- action-film
popcorn and were asked to answ
pollh
s [2 Th
enging
eat. ()/TW0 i
money b
3] Some o
1 bucketl ike
w
in a sinplEqUESHoRECEY
4 @l | buckets were so big that none of the
portions*. Sa'the actual research question was a bit mo
s [lFger i

The res

+2 weeks

Important keywords

& Ac

o at Cornell Unifersity: "Weve ANEBEMMIRPOORSI. dics, and oihe resiiNNEISRRHEI
same. It didn' matter where our moviceocrs were from, and it didn't matier what kind of
onc was shawing: all of our papcor studies led to thesate conclisionPeopte ST

when
7| No uther

2 ( 6b ) driven by

whether they were
[8] Besiof m movie, the researchers told
the moviegoers about the two bucket sizes and the findings of their past research. The
researchers asked, “Do

% laughed at the idea, “Things
when b
bucket : /1y b (Ko I 3—2@AN®), 7Y imational | HBDELY  portion : (AVELD) 1 ASOR
inexhaustible : S ®NBLY

24

More markers I

became overlapped.

October 25
Unit 12 .....

387 words / #ERFX
[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 standingiup couliahisipaoulives
lofigerh

2 Notonly do we need to get more exercise, but we also need-to spend-lessofountime-
Their study of more than 220,000 people found the

— if you otherwise do
regular ( 1).
@ Professor David Dunstan, from the Baker IDI Heart and Diabetes* Institute, says

@health workers focus on to_increase 's in and
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. oSiffifigiesi
be bad for our health because when we sit down, there is an absence of muscle movements, |
explains Professor Dunstan. These movements are required for the body to clear blood
sugar and blood fats* from the blood stream.

‘4 Studies on animals have shown that when the body stops moving for long periods of
time, it slows down one of the key enzymes* needed to break down blood fats. The study,
published in a magazine called the Archives of Internal Medicine, found «adultsiwho sat
compared with those who sat for fewer than four hours a day. PépISNESINIGREERRGN
eleven hours a day increased their risk of dying by fifteen per cent.

[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
environment encouraged sitting behaviours. “We need to take those opportunities to ( 5 ),
while on transport, at work, during our leisure time,” he said. He acknowledged that sitting
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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FAEMNAS LB

October 11 B October 25
+2 weeks
What does 1t mean? What are the findings?
Who found the study?
What does 1t mean? Who has the highest risk of dying?

(i & 50 & 7R Wil 7 7 What 1s the findings?
What study 1s the reason for this?

who How many hours does sitting down affect our health?
who What does this mean?
What for example?
What 1s ::::dbquotation::::big change;:::dbquotation::::®
Why does this happen?

Why standing could help you live longer?
What do we have to live longer?
What 1s able to be bad for our health?

increased the number & quality of questions vy R EIERSENNE| increasing our health of dying?
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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

. s PTG 1. Has knowledge C
. F B S ‘ 2. Active
St (a 9 [l 3. Standard performance
i : B ) \: ¥ o 1. Has knowledge A
RN G Q » . K 2. Not active
L ) (7 ) 3. Low performance

d by Al . N
] . ial ' 1. Has knowledge B
U7 S TS e 2. Very active

]
Ny . 3. High performance
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[Liang, et al, ICCE 2019]

* Grouping algorithm: Homogeneous Heterogeneus Random

Group formation parameters:

* User model variables:

quiz scores, knowledge items, ...

¥ Group size: | & students per group

BookRoll User Yes No

6 BookRoll User No No

Use active students on |3"' ﬂ On student ID Name Active Prior Group Work Action

MNovice Distribution: Off On

BookRoll User No No Delete
BookRoll Use No No
BookRoll User No No

10 BookRoll User No No De

View and filter Students 4----.-.llh"--IIIIIIIIIII;C‘C:E.C‘I‘sev No No

12 BookRoll User No No De
13 BookRoll User No No D
ookRoll Ust S N De

&
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&k kkkk &k k ok kk
Group 1 Group 2
@) kkkkk (@ H*kkkk
£ Hxhkk £ Fxkkk
Student 3 Student 4
Student 9 Student 13
Student 8 Student 10 ®
Student 7 ) Student 11 @
Student 5 ®
& * %k &
Group 2 ‘,1 Group 3
(Q o". @ *k /O » @
..0’ i * ““ i
Collaboration Quality Efficiency
Student A ] Student E
Student B @ Student F
Student C Student G
Student D Student H

& %k ok ok k
Group 3
@ *kkkk
£ Fxkkk
Student 6 ®
Student 12 @
Student 1 ]
Student 2 ®
* %k =
Group 4
* %k /06 @
Kk = s
Performance
Student |
Student J
Student K
Student L

Excellent ®
Poor [ ]
““'
“
“““‘
o**

individual evaluation
in past group learning

@
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\Orchestrating a brighter world

NEC ) P& A L OB+ B
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In our super-aging society, self-direction skill is
important to be a lifelong learner and maintain well-being

Make a good plan by analyzing learning and physical activity data
and carry it out in order to take a balance between learning and well-being.

on & LEARN;NG

NS
W~ PROBLEM 79
SOLVING )
COMMUNICATION G &
6\ & COLLABORATION [Eﬁg\}mgm
9 1QHITICAL
V‘ "
$ e D\ \¢ Health Learning
< -
=\
,8 LITlt\E/IR%\%é ARTS ERCIEE FLexBiLmy & LM Data Data
~ G ADAPTIBILITY Q°
EOGRAPHY
] Economics @)
S ICT & DATA TRy CoRE SUBJECTS SELF - >
| LITERACY Science| DIRECTION rr:ﬁ
- 2 . )
3 WORLD LANGUAGE MartH (7 Unified view
) INFORMATION LEADERSHIP & X
g LITERACY GoVvERNMENT & Civics RESPONSIBILITY /A
2 &

%
o) HEALTH
1, Cve  LITERACY  awssroras

LITERACY

Business &
FiNnANCIAL LITERACY

Student’s weight increases +10 kg at the graduation.
52
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DAPER model:

for data-informed self-directed activity
[Majumdar, et al., ICCE 2018]

DATA INFORMED Identify status
e O B SELF-DIRECTED ACTIVITY CYCLE l '
8 Learning logs 'i‘ 'i LA BMi=345  Alert
Leaming activities | | | Scoreontest=73%.
[ Sehavior Sensors } Q Data Data @ [ Interactive Dashboard
Collection Analysis J
Lifestyle activities
e @ Healthy nutrition
— |} Physical exercise
»1 I O Personal health
. e
Specific Take 8k steps
Measurable daily
Appropriate
. Relevant @ Read 60 pages
\ Timely weekly
@ Refiection Planning @ | Recommend Plans j
.
(— ] ! | —
activity effort
difficulty given @]
f— | ﬂ ) |} On-track
[ Questionnaire based survey ] replan SZiil;trllc:; collect [ Dynamic Feedback J
Supporting based on DAPER & Off-track
Learning activities = £
Health activities = monitor

@
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Subskills are measured by combining
user’s activity and GOAL interactions

[Majumdar, et al., ICALT 2019, Yang et al. ICCE 2019, Li et al. ICCE 2019]

LET's GOAL Fuato

@ Hom

Hello, Rwito

Description and Scoring Rubric of DAPER
Your score of self-direction skill

Data Collection

Synchronise your data or add missing logs to analyse your activity

Your weekly 5-point score is based on the perceptage of data available for analysis

Data availability|Score
75-100%

50%-74%
25%-49%
1% - 24%
No data

AR

Data Analysis

Plannin, g
Execution Monitoring
Reflection
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Analyze data, make a plan and monitor it

Time Period
Report your status

bad

// =
\\
= —
- —— System analyze m
I Your learning activity is relatively less. You can try to read small portions regularly.

© Keep all checked

Reading

Show the average, max, prediction and recommended number of activity.
If the user finds a problem, s/he makes a plan and monitor it.
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B)BlockChainZ,

1

Identity Service

Consortium Manager

Secure Box

LMS

xAP| logs

School Node

API INTERFACE

Identity Service
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Smart contract utils.
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ACCOUNT ", .
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First Nome
Password
Watifications Last Name
Language Proferance
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BOLLID Card*
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Inferential Statistics
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