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Source: John Hattie (2014) Visible Learning Laboratories University of Auckland

Retrieved 21/1/2017 from http://www.vs-kombre.kk.edus.si/komercialist/visiblearning.pdf

(1 | REA SRR

A ¢

TR
Bt dp #
it A

10 | B &

11 |§% (- &)
12 | &

D\ 2 |*4

| 3 |FF2 Mk
| 4 |(BEMEY B
D5 5HA
B> 6 &1ERY
>

=

O (00N




HESBERN




2018F XK iz
= WAL S




SERETEB N EREEERE

BEZF R BERR
mE B R EE BE R BE R
W52 B FEE W5 ,\ET,T—J— 0]
WEEE B FREE BEIRERED
l?ﬁxjj BRI ERE

NEEEEENERS B E£H

=]
moliE | EE A BXEER




03
02

01

ElFEEHAE  [HEEER S ] %] HEGEREISE FEEAE
O AR (N=19180)



FHY AR

>3]
=]

H PR

%]
O FL A4 2245 (N=19180)

B HBRE




il
i

=2 40/
Lms

e G
R
il

[EEER

N © n 8§ o o < O
OOOOOOO

FHSE

O FL A4 2245 (N=19180)




201958 B N R4S




SERETEB N EREEERE

mEZGA LSS ERS Al
W2 E B R UEE BiE= e
SRRV mi5EEIE
W55 B FUEE BRI ERE
l%xjj St

BERAEEE B EER

=
Ach > S
_JIBIEEE /L‘;\@J ]




0.50

0.40

0.30

0.20

« h R

LT

@ =44 EEAE (N=12547)

O 74542 (N=50735)

IANGERE
Z RS

e R TIFRIR

0.44
0.42
0.39
0.3 0.34
0.27 0.30 - 0.30
025 0.21 o1b | 22 0.23
0.1 = 0.16
& o ¥ S 2 &
25 N A42 %\
v & 8 &
il 4 A &
& &

O U4 EE4E ((N=19775)




VAN 4

/=

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
-0.10

\
:m

=

A4

0.
0.538

=+ &
=

64

&
o

B = AR (N=12547)

RE

0.44

0.32

|K/NE= - A%

Y

] P27 4

ﬂﬂﬂﬂﬁ%ﬁZﬁ%T

0.42

@\:\/

F
&

O A4 A (N=50773)

0.36

0.33

0.26
0.1

&

\%
@@
&

-

|I|
%

0.09

0.02

@
0,00

O JUFEREEAE((N=19775)




SEBR/NELFRKBIREPENFHREBE
A8 REZFEREBNRIR ZHEFEKRTR

0.70 06 .64
0.60
0.47
0-50 0.42
0.40 0.34 0.34
0.28 0 2?-31 0.27
0.30 0.22 ' 0.2
0.20
0.09
0.10 o.osj
0.00 E
< o
F O S S R S
O % N 7’%}’ )ﬂ%\ \@
gy@ &,,g\\ gx G N .A’Sé‘
5 & & R

O T AR (N=45283) O SUFEREA((N=19775)




0.6

0.5

0.4

0.3

0.2

0.1

-0.1

SEZ2ER/NELFRKE

0.53
0.44. 0.46

0.23

O T4 EE A2 (N=19675)

At‘
- v

R BN R

0.42
0.37
0.2
0.19
2
g F
# &

0.35

0.24

BABEREEARBNRR ZEMER

0.26
0.15
0.08
é@% @gf -0.03

O JUFAREEAE((N=19775)




B A M ST BE TR

il
o

] 88 £, & 3% F 45 /) £
. BEETEER
. mEsE

References: Adey & Shayer, 1993; Brown, Pressley, Van Meter, & Schuder,
1996; Clark, 2012; Dignath et al., 2008; Fong & Krause, 2014; Hattie, Biggs, &
Purdie, 1996; Kuo, 2018; 2019; Leidinger & Perels, 2012; Mevarech & Amrany,
2008; Mok, Cheng, Moore, & Kennedy, 2006; Palincsar & Brown, 1984; Perry
& Winne, 2006; Petty, 2013; PISA 2013; Rojas-Drummond, Mazédn, Littleton,
& Vélez, 2014; Verschaffel et al., 1999 Yen et al., 2013
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EiRIE . Cleary & Chen, 2009; Fletcher & Shaw, 2012; Liiftenegger et al., 2012; Wang & Eccles,
2012
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BEi42RIE : Ahmed, van der Werf, Kuyper, & Minnaert, 2013 ; Bjork, Dunlosky, & Kornell, 2013 ;
Fletcher & Shaw, 2012
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(DiDonato, 2012; Eilam & Reiter, 2014; Pino-Pasternak, Basilio, & Whitebread,
2014; Stoeger & Ziegler, 2008)

EFERERNEE - AESIABEEEFMENGE
o *l] *g%g (Luftenegger et al., 2012; Paris & Paris, 2001; White, 2013)

(FRHEHR - FESREBRENTE

(Bannert & Reimann, 2012; Pirrie & Thoutenhoofd, 2013)

 FUAE/RZE - Bt BB R AR 2

(Bannert & Reimann, 2012; Lord et al., 2012)
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*ﬁ?ﬁﬂ’g%%%ﬂﬁ (Boekaerts & Corno, 2005, p. 199)
. Self-directed Learning (BFEERDIEE) Long, Guglielmino, Tough, Brockett... for adults

. Self—regulated Learning (E ﬁ%ﬁ¥/§1$/§ E?‘Fﬂ—sjﬁz) Zimmerman .. for school children

- Autonomous lea rning (ﬁ HE?FE—;JE:]) George Betts and Jolene Kercher... for gifted learners
- Self-directed study (BEEMOHR)
- Self-planned learning (BEFTEEE)

- Self-management learning(B & EEE2E)
- Self-monitoring learning (BXEEER)

- Independent learning (BIIEH)
- Individual learning B
. Self- instruction (BFRZE)
. Self-teaching (BFEHE)
. Self-study (BEWR)
. Self-education (BEREB)
- Discovery learning (BEIREE)

. Autodidactism (BE)
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EfRIR : M=E(2018) - (BEXBEMNAABREER) - HBMHART - 295 - 126-145 -

X#HIZ(2011) - (HREEPERE—BTZ2JaIERMEE) - https://www.edb.gov.hk/attachment/tc/curriculum-
development/kla/chi-edu/resources/primary/lang/020112011.ppt

Zimmerman, B. J. (2008). Investigating self-regulation and motivation: Historical background, methodological
developments, and future prospects. American Educational Research Journal, 45(1), 166-183
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Zimmerman, B. J. (2008). Investigating self-regulation and motivation: Historical background, methodological
developments, and future prospects. American Educational Research Journal, 45(1), 166-183
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HEBENER (ERE, 2016)

BB RRED
- BE M - < aﬂ] Metacognition

- EESBHIR -
. B, 5 i@ Self-Management
- BFIEERBE -
« & xR < g §S|Z Self-Assessment
- LB ESE
) EZ: ',‘ﬂil | < a 3@ Personal Best
Zimmerman (1989, 1990, 2002) ; Pintrich (2000)
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Grand Challenges Z—

http://www.engineeringcha

D CHALLENGES
FOR ENGINEERING

¥ NAE GRAN

u

14 Grand Challenges
for Engineering in the
21st Century

Challenges

Advance Personalized Leaming

A Advance Personalized Learning

SHAPE THE FUTURE

2017 GLOBAL GRAND

AUALLEMAES C1IRMASIT

llenges.org/challenges/learning.aspx

’ ADVANCE PERSONALIZED LEARNING

A growing appreciation of individual preferenc

Ward more “personalized hea

g in

jored 1o & students Inamadudl needs

Given 1! ersity of inghadual preferences, und the
complexit man brain, developi g
methods th atming will requine enginearing solutions of the future

MAKE SOLAR ENERGY ECONOMICAL

Cutrently,

ar energy provides os:
t it has thy

an 1 percent of the

wor

al energ wtial 10 provide much,

much mote.

ENHANCE VIRTUAL REALITY

Withan
virtual reakty

any 35, from psychiatry to education

power ful new tool for training
practitioners and 0 aodition to s growing

use in various
REVERSE-ENGINEER THE BRAIN

a5 baen focused oo cre thinking

puters capable of amula uma

Ad
artificial inteftgence

however, rever grees

18 the brain «

ple iImpacts that go far b

and will pro

ise preat advances in heaith care
manutacturing, and communication

ENGINEER BETTER MEDICINES

Engineering can enable the develoy

use genatic Information, sense smad changes

and deliver vaccines t health care

Related Videos

there is now a consensus that 2 s

0 health iInformatics - the acquision, i
Information in heaitn greatly enh

nd efficiency of medical nd the respor

blic hesith em
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Gomments on Policies & Procedures

EbpucatioNn WEEK

IEEE P224T Working Group telacon for 18 October 2018

D gt | ST O Y e il Complete Coverage » IEEE P2247 Working Group telecon for 4 October 2018
Taking Stock of Personalized Learning “‘

District's Ambitious Personalized Learning Effort
shows progress AlS PROJECT AREAS ~ NEW MEMBER SIGNUP  CALENDAR OF EVENTS ~ POSTS ALL DOCUMENTS ~

Adaptive Instructional Systems (C/LT/AIS)
P22471

The purpose of the Adaptive Instructional Systems Working Group is to investigate the
possible market need for standards across a group of technologies collectively known as
Adaptive Instructional Systems (AIS). AIS include Intelligent Tutoring Systems and other
related learning technologies. The output of the working group will be one or more PARs
identifying needed standards activities. The Adaptive Instructional Systems (AIS) Working
Group parent organization is the IEEE Learning and Training Standards Committee

S (LTSC). More information about the LTSC can be found here: ieee-Itsc.org. Face-to-face
Kayla-Meeks Cook, a 6th grader, gets help from teacher John Williams at Whittemare Park Middle School in Conway, S.C.

g i . . . M . G ooy ?
The students were using their iPads to pick out recipes and calculate ingredients as part of a skills task. m"—‘e‘mg m]‘()nn.dl:mn, mcludmg “;‘g]st[’ahﬂﬂ 18 hDStEd here. AlS.X-10-Y.Com/.
—James Jason Lee for Education Week

By Michelle R. Davis If you want to be informed of our bi-weekly meetings, Silicon Valley workshop, and other
developments, please sign up here: http./sites.icee.org/sagroups-2247-v/members/
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B ALEKS’

Experience the adaptive, online K-8 math program
proven to raise student achievement while
supporting informed decision making.

Why alta?

d DreamBox Learning and The Risa Fund Join Forces 1o Drive impact and Growth
dre Hl e ezt o T ik, o -

ALEKS Knewton Dreambox Learnlng

™ e—— pro——

CAR EGI-
L=ZARNING

Area 9 Learning

@Scootpad' WowltWorks Curceulum  Foatures~ Ressorch - Impact~ Signin  8ign Up, Ira Free

Carnegie Learning

The most personalized

mastery platform in the world. e Unlock the valie ot
Open Educational Resources

Join over 2 million teachers and students using our fres, standards-aligned
adaptive curriculum in Math and ELA for Grades K-8
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« ALEKS Corporation, an online assessment and
learning company that was acquired by McGraw-
Hill Education in 2013, uses adaptive
questioning to quickly and accurately determine
what a student knows and doesn't know in a

. BN AREA + RE course

+ Carnegie Learning, a publisher of math curricula,

I:ﬁ, &5 ot é}] 1t offers adaptive math software (known as the
Z k|l ZZ Hb Cognitive Tutor) to high school students, along
with traditional textbook offerings.

1
2
3
4. BERMEANCHIZ BB . orcambo an scaptive lcarming plattorm it
5
6

|

\

31=)

R EE TR

individualized paths for personalized learning.

. {Z‘Z FE. H‘ *—I' FJ' = }E E « Knewton, whose adaptive learning API connects

to third-party products to help teachers identify
E,'ji ﬁ 1 HE= Z— * and predict knowledge gaps and personalize
. %& *Z E j:’-‘E 1 K AN H% x content for each student*? "through
i sophisticated, real-time analysis of reams of
i ﬁbjﬂa ) ..

student performance data."[13]

« Smart.fm, a social learning and community
website, uses adaptive learning technology with
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http://en.wikipedia.org/wiki/McGraw-Hill_Education
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http://en.wikipedia.org/wiki/Adaptive_learning#cite_note-11
http://en.wikipedia.org/wiki/Adaptive_learning#cite_note-12
http://en.wikipedia.org/wiki/Adaptive_learning#cite_note-13
http://en.wikipedia.org/wiki/Adaptive_learning#cite_note-18
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/ Performance phase \

Self-instruction: Articulate
steps in the algorithm used to
solve problem

Attention focusing:
Decompaose the problem to
determine most important
factors in solving the problem
Self-recording: Record errors
and successes m steps toward
solution to monitor progress
Metacognitive monitoring:
Mentally tracking progress to
enhance awareness so that
steps toward the solution are

mtelligible, logical, systematie,
and evidence based

/ Forethought phase
Goal setting: Develop an
cfficient and effective
algorithm to solve a problem
Planning: Identify key species
to demonstrate patierns
Sell-efficacy: Recall prior
successes or vicarious
stccesses with identifying
patterns
Task value: Identify the value
ofidentifying differences over
time in order to take action to
improve situation
Goal orientation: Scck
mastery and be willing to
make mistakes in order to
develop the most efficient
and effective algorithm to

Q:I\'e problem

~

Task:
Determine if
there is a
difference in
bird migration
patterns in the
past 20 years

-

/

-~

\-

~

Self-reflection phase
Self-evaluation: Examine

efficiency and performance
constraints in algorithm for
problem solving process
Causal attribution: Use
conditional logic to
determine the causes of
successes and errors in
algorithm for problem
solving process
Self-satistaction: Affect
that results following the
evaluative judgements
Adaptive inference: Find
other heuristics that may be
helpful in refining algorithm

o

Fig. 13.1 Integrated model of self-regulated learning and computational thinking to selve a prob-

lem (adapted from [18])

Self-Regulated Learning
and Mathematical Problem Solving

Self-Regulated Learning
in Technology Enhanced
Learning Environments

A European Perspective

Roberto Carneiro, Paul Lefrere,
Karl Steffens and Jean Underwood (Eds.)




A dialogue based intelligent

TEAM tutoring system



Project goal

The main project aims to develop a conversation
based intelligent team tutoring system for enhancing
Mathematics Practice.

Mathematical
dialogue based
intelligent team tutoring
system

Reasoning

« Argumentation
* Modeling
Creativity



Team Tutoring

®Team composition

- One human & Two computer agents (one student, one
tutor)

- Two human & One computer tutor

- Team Tutoring Framework (Bonner et al., 2015)

Team Tutoring

Tasks

I
I | |
-

Teams



Models and Loo{Es In ITS (VanLehn,
9.

NAN

Domain Model

Student Model

Tutoring Model

Interface Model

Student Model |[¢

. No

1
1
1
1
Yes :
1
1
i
i

|
:
| Next Task ?
|
|




Intelligent Team Tutoring

Student Model
Team Model
Tutoring Model

Interface Model

v

Task Selection

'

Student Response

Outer loop
(APOS)

Team Model | —

" Student Model

Inner loop
(APOS)




Adaptive Tutoring Learning Effect Chain

for Teams (Sottilare et al., 2013)

A conceptual team model to examine how a learning effect chain might be

implemented for teams.

—» learner #1
data

. learner #2
data

data

data

> learner #3

s learner #N

learner #1
state

learner #2
state

learner #3
state

learner #N

state

informs

informs

informs

informs

3 team __informs 5
state

instructional
strategy
selection

+

instructional
context

informs instructional influences

=

learning =

team

gains




Adaptive grouping (human -
agent)

Student model :

Students ability evaluation

Heterogeneous Homogeneous

o - Adaptive grouping

Tutor agent + Tutor agent + Tutor agent +
Low ability students + High ability students + Students +
High ability peer agent High ability peer agent High/Low ability peer agent
Tutor agent +
High ability students + Low



Adaptive grouping (human -
human)

Student model :

Students ability evaluation
grouping grouping

High ability Low ability

Tutor agent + Tutor agent + Tutor agent +
High ability students + High ability students + High/Low ability students +
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Conversation Sequence
Analysis

®Epistemic network analysis (ENA).

Epistemic network analysis (ENA) is a learning analytics
method for quantifying, visualizing, connecting, and
representing the code data in dynamic network models
(Nash & Shaffer, 2013; Shaffer et al., 2009).

- To compare students’ skills development within different
groups.

K.client




Conversation Sequence Analysis

®learning analytics (Intervention-BKT)

- To trace students learning state in each conversation step.

P A (fRAES) S4B (Hieh)

99sse 28000y
900 2888882

Student A learning state

n Student B learning state

Group learning state

Q@i@i%
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Conversation Sequence
Analysis

®Group communication analysis (GCA)

- A novel approach for detecting emergent learner roles from
the participants’ contributions and patterns of interaction.

- Combining computational linguistic techniques with
sequential interaction analyses of group communication.
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