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* E-book
— New design: Interactive e-book learning system

— Current studies:
« Formative analysis with reading rate
« Gender differences in reading e-books
« Learning diagnosis & reading pattern
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« Context aware with sensor technology
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* Electronic-aware glove
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New design
Interactive e-book
learning system


http://web.ncku.edu.tw/bin/home.php

Research Procedure

: Design &
Analysis :
................ Implementation

Teacher
focus

group
interviews
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The evaluation
of usability and
functionality
toward the
system

Evaluation
Experiment1: :
grade 1-6 ] Studep ts
(n=166) perceptions

Reading

Experiment2: accuracy and
grade6 M learning
(n=12) process
tracking




E-book Learning INTERACT Model
System Components

Learning
Environment

Behavioral Emotion/
Activity Motivation
7

Cognitive/
Metacognitive

. Learner
Aggy Variables
Mental
Model (Domagk et al., 2010)
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The e-book learning system components

Components Definitions &examples

Contextualization In order to scaffold and enhance students’ reading
comprehension, the multimedia and interactive controls are
developed based on the particular context with regard to the
students’ needs. (ex. embedded multimedia, spoken text,
hotspots, and user control interactivity.)

Personalization The students can make personal records during the learning
process in order to meet their individual requirements, and
these records are context dependent and integrated with the
e-book. (ex. e-annotation & bookmarks, content searching,
and learning process tracking.)

Externalization The students are able to give external form to what they are
thinking and feeling while learning ubiquitously, in order to
extend their social interactivity. (ex. notes sharing, home-
school links, portability, and ubiquity.)
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(c) Interactivity: calligraphy (d) Interactivity: sketch board
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(a) Experiment 1: paired group students were evaluating

the system.

(c) Experiment 2: the reading (printed book) accuracy test, (d) Experiment 2: the reading (e-book) accuracy test.

one student paired with a rater.
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Experiment 1: perceptions in six grades

Mean amount of student’s perspectives by five dimensions in six grades.

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Total
(n=25) (n=27) (n=25) (n=30) (n=31) (n=28) (n=166)

M SO M SD M SOD M SD M SO M SD M SD F n?

ANOVA
Dimensions

Usefulness  4.60 0.47 456 0.46 4.00 0.80 4.05 0.60 3.95 0.86 4.13 1.02| 420 0.77 4.14™ 0.11

Ease ofuse 425 0.65 4.45 052 3.87 0.87 3.77 0.67 4.05 0.72 4.08 0.84] 4.07)]0.75 3.31™ 0.09

Ease of

learning 431 086 444 057 3.78 134 401 096 437 0.78 425 097f 4204095 1.88 0.06

Satisfaction 4.69 0.55 454 050 4.22 0.78 430 054 411 0.80 4.22 0.92] 4.34]0.72 2.68" 0.08

Functionality 4.50 0.65 4.60 049 4.12 084 422 0.68 4.14 055 425 0.89) 430 0.71 226 0.07
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Experiment 1: perceptions in gender

Mean amount of student’s perspectives by five dimensions in gender

Male Female
ANOVA

Dimensions (n=85) (n=81)
M SD M SD F N2
Usefulness 418 079 423 0.75 0.16 .
Easeofuse 398 077 417 0.71 2.58 P
Ease of learning  4.19 0.87 4.21 1.03 0.03 O(')O
Satisfaction 420 075 4.48 0.66 6.56" "
Functionality ~ 420 072 441 0.68 3.83 %
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Experiment 2: reading accuracy

Oral reading and accuracy rate differences between students who read a

printed book and an e-book

Printed book E-book
=12 =12
Measure (n ) (n )
M SD M SD df t
Oral Reading (words) 2,471.83 433.62 2,335.08 294.00 22 .904
Accuracy rate (%) 07.86 1.00 08.12 .86 22 -.687

Adaptive Reading Comprehension




The reading rate transformations in the

reading process

250
Average reading rate = 149.64 wpm
200
S
o
S
o 150 -
© ==All
£ 100 Requested reading rate = 120 ale
% equested reading rate = wpm —Female
“ 50
O I I I

3 6 9 12 15
Time (minutes)
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Current study 1:

Formative analysis with reading rate


http://web.ncku.edu.tw/bin/home.php

ISt OoT reading statuses associatec

with reading behaviors

Reading status Reading rate Reading behavior
On-reading 0-1,000 wpm
Slowing Excessively slow
Inefficient reading
Disfluent
Labored

Inexpressive
Unenthusiastic rendering

Memorizing Sustained attention
Learning In-depth reading
Oral reading

Concentrated reading
Annotation (highlighting)

Rauding Keyword spotting

Skimming Silent reading
One-time reading

Scanning Reading selectively

Browsing and scanning
Non-linear reading

Off-reading =1,000 wpm

Flipping Flip page
Glance and glimpse
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- N
Interactive E-book Learning System 3 Central system
(IELS) _ NN
Reading rate (wpm) \
POO00C Total words per page (words)
o Flipping page | =
: Reading duration (minutes)
'
'
'
s Formative analysis reports
(individual & group)
Group log
N
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Research procedure

Group A
report 1

E-book |
15 minutes

Group B
report 1

E-book 11
30 minutes

Group B
report 2

Reading rate
distributions &
transformations

E-book 111
45 minutes

Group B
report 3

! m -. -,'?:!H. y

(b) Group A: the oral reading experiment, one student (c) Group B: the silent reading experiment.

paired with an observer.
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Current study 2:

Gender differences in reading e-books


http://web.ncku.edu.tw/bin/home.php

Reading rate distributions between . =
L

genders (1/3
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Reading rate distributions between

genders (2/3

Silent reading (30 minutes)

On-reading records #0.00-0.50 ®=0.50-100 =1.00-1.50 Off-reading records = >1000

0.00 5.00 10.00 15.00 20.00
Records
Reading rate (wpm)
On-reading records _ _ - .
g =0.00-050 ®=0.50-1.00 =1.00-1.50 Off-reading records = >1000
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Records

Reading rate (wpm)
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Reading rate

genders (3/3

distributions between

Silent reading (45 minutes)
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Future Studies

Context aware with sensor
technology


http://web.ncku.edu.tw/bin/home.php

Context-aware techniques
and functions re
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Cloud analysis

Interactive
module
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Context-aware techniques
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Selection Pre-process

Knowledge
represent

Data mining

Explaining

. 0
==Cloud service= ===«

Pattern
evaluation
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Sensor technology


http://web.ncku.edu.tw/bin/home.php
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Frame with Controls
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° _";’ Zr:rhu ?IE =
— HadoopzE 2

NameNode '192.168.0.101:9000°

Started:
Version:
Compiled:
Upgrades:

Mon Nov 01 13:44:07 CST 2010
0.20.2,r911707

Browse the filesystem

Namenode Logs
Go back to DFS home

Fri Feb 19 08:07:34 UTC 2010 by chrisdo
There are no upgrades in progress.

Live Datanodes : 3

o | Lt | i st | Contnd | Uon | Nenos | Samabn | Used | Used | Ranai | g
cloud1 0 In Service 72.45 0 742 65.03 | 89.76
cloud2 2 In Service 7214 0 7.21 64.93 | 90
cloud3 0 In Service 72.14 0 6.94 65.2 | 90.38
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FC_Video.mpg

Electronic-aware glove


http://web.ncku.edu.tw/bin/home.php

e Flex sensor
¢ 3 axis accelerometer sensor
e |Infrared

infrared

3 axis accelerometer
sensor

4
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