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Reflection Support for Learning in Hyperspace
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Abstract Self-directed learning in hyperspace requires learners to monitor their navigation process involving knowl-
edge construction, which they have carried out so far, since what and how they have learned becomes hazy as the
navigation progresses. However, it is hard for them to keep it during navigating pages. The main issue addressed
here is how to help learners monitor their navigation process. Our approach to this issue is to enhance awareness of
the knowledge construction process involved, to generate the adaptive postviews of their knowledge constructed,

and to give them unknown awareness.

Keywords Hyperspace, Meta-cognition, Reflection. Monitoring Support
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Learning Purpose: Metwork Reliability

1. Network Reliability

1.1 Reliability Designs and Failure

Interactive History

< Backeround >

In recent years, computer network systems hawve became increazinely large-scale, sophisticated. and complic
pozsibility of netwark failure, which also causes serious problems in our society. The reliability design iz acc
network system

indizpenzable technology for constructing reliable netwark systems.

Increasing the possibility Producing serions problern
in our society

of networl fatlure

Techneology for reliability design
The following table shows the failure that reliability desien addresses.

Large-scale, sophisticated and complicated

[

< Glassification of Failure >

| ‘ Cause of failure | Exampie of failure

‘ Physical factor (inside) | Defect in manufacturing, deterioration, etc.

1 & Reliability and Seculity
f the Metwark

F) Intraduction

|Elab0rate

IS) Tnde:x

Q_/

) Purpose and Bpproach of
Reliability Desien

F) Reliability and its Scale

upplement

F) Indices of Reliability

|7) Calculation of Reliahility

F) Patternz of Failure

‘ Physical factor (outside) | Unexpected load, deterioration of enviranmental cond

‘ Human factor {unpremeditated) | Desigh basis fault (DBF), operation errors, etc

‘ Human factor (intentional) | Theft of data, destruction, interference, falsification,

‘ Disaster | Earthguake, tire etc.

It iz the intentional human factor that we have to pay more attention in this table. Unauthorized fcts, whi
are zerious threat 1o the zecurity of newbwaork swstems.

) Reliability Desien
echhology

Eo mpare

FD) Information Security of
Metwaork, Swstem

1) Clazsification of Aocess
ecurity Technology

—|E|ab0rate ¥

Mavigation Goal Input Window

Starting Page
4} Purpose and Approach of Reliahilit

Ohject

Supplement
Terminating Page Elaborate

IB} Feliahility Design Technology j Compare
Justify
Rethink

fiy

OK
(0 O000000000000000

I12) Encryption Technology

FS) Introduction of Firewall

IM) Wiruz Detection

upplement

|

FE) fppendix 5

FS) Concluzion
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Learning Purpose: Unauthorized Acts

Interactive History

:IIE laborate
ﬂE laborate
?Eupp lement

} Purpose and Approach of
Reliability Design

1 Infor mation Security of
Metwork System

IS) Virus Detection

Iﬂ) fippendix &

| Unique History | 2002702707 1219 4

1% Purpoge and
Approach of Reliability

IJ_'Id] Appendix 5

21 Tnfarmation Security
f Metwork Syztem
31 Virus Detection ‘
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Page Postview
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< Classification of Failure >

The following table shows the failure that reliability desien addreszes.

| Cause of failure

| Example of failure

| Physical factor {inside)

| Defect in manufacturing, deterioration, etc.

Physical factor {outside)

Unexpected load, deterioration of
envirohmental conditions, etc,

Human factor
{unpremeditated)

Dezign baziz fault (DBF), operation errars, ete.

Human factor
(intentional)

Theft of data, destruction, interferance,
falzification, etc.

Dizaster

Earthquake, fire etc.

security of newtwork, svetems.

It iz the intentional human factor that we have to pay more attention in thiz table,
Unauthorized Acts, which are caused by the factor, are zerious threat to the

(@ O000000 Postview

Page Postview

< Unauthorized Act >

The izzues of information security in network. systems are the zame az the onez in
netwark failure It iz the intentional human factor that we have to pay mare

attention az the most zerious izzue. Unauthorized acts caused by this factor
are serious threat to the security of network systems. The following table

shows their examples.

Unauthorized acts

Examples

Destruction
contents.

Desztruction or delete of a machine, data medium, data

Falsification T
unfairly

Falzification of the data contents and program

Unauthorized use / | Unauthorized use of the machine and data, illegal
theft copies and rezale etc.

infrinee ment

Privacy lllegal acquizition and dizclozure of the secret data of
the individual or organization

prevents some computer viruzs

Az countermezures to unauthorized actz in network zvstems, there exist acceszs
zecurity technology that prevents unauthorized accesses, and virus detection that

(b)) DO O DOODO Postview
0 O O Page Postview 0 [

gobooooobooobboooobobooon
goobooooobooobboooobbooon
gboooboobobooboooDg

gbooopoooobooboodHTMLODO0OD0O0OO0
O0OHeadingD OOODOOOOOODODOOOODODOOO
0000000000000 O0000OD0O0Od Headingd
gboobooboboooobomobooooooon
goobooboboooomoboboooobon
gobooooobooobboooobobooon

gboopooboboobooboooobooobgon
O000oooooooooooOoOggdddPostviewd
00000000 0O00O0OO0O0000OD0dOd Postview
gmboboooboboooobobooboobogon
gbooooboooboobgn

gbooobmobooobobooboboooobon
ooooooooooooooomo@boooogo
gbooobobgboooooboobobooomo
OOPostviewD OO0O0OOOOODOOODOOOOOO



000 @)DOOO Web OO OO Purpose and Approach of
Reliability Designl 0 0 O O 0O O 0O O O O Human factor™)
0000000000000 0000O0 Unauthorized
ActstD 00000000 DODOODOOOD Information
Security of Network SystemJ 000000000000
0000000 D0OO0ODO Unauthorized ActstD 0 0 0 O OO
00000 PostviewOOOODO(@ODOOOOOOOOO
Ooodoooooooooooooooooooon
oo0ooo0o0ooOdmoooooooooooooan
HeadingO OO0 O0OO0OOOODOODOOOOOOOO
00000000 dPestviewd OO OOOOOOOOO
O0oo00mooooooooooooooooon
odoooooooooooooooooooooon
ooooo

0 00O IHComparator

OIHComparatorD O (D O 0000000000000
gbooboooboboooobgonooobobooom
gboobooboboooobonooomoooon
OO0COCOO0O0O0O0OO0O0OO0OOoOoOUUdduUnknown
AwarenessD D 000000000000 MMOO0OO0O
HOOOOOOooDODoODDOoOooooooooooooo
gboobooobobooooboboobomobon
gmoboboboobooobooooboooboon
gomobobooboboooboboooobon
goooboboboobobooobuoobooobon
gbooboobomooboboooboboobon
OoOoooOoOunknownOOOOOOOODOODOOO
gboooboboooboboobgooooooon
OIHComparatorD O (D O 0000000000000
gobooboooboobooboboobooboon
g

@ubo0ob0obooooboobboooobooo
goooboooboboo

Uobooooobooooooboboboooo
goooboooboboooboon

0000oooooobooooooo@moooooad
000000 00000ooobob0o0o0oOooon
0000000000000000O0o000000aaod
000000000 o0oO000booo0ooooooond
000000000 o0oO000booo0ooooooond
0000000000 0000000000000aad
000000000 o0oO000booo0ooooooond
000o00000ooobooooooooooboooon
000000000 00000O0o0o00o0o0onooad
00000000000 00o00o0o0o0o0o00ooboood
000000000 o0oO000booo0ooooooond
0000000000 o0o000o0oo0ooooomon
0000o00oo0oooooooooooooooooo
000000000 o0oO000booo0ooooooond
ogoooboooa

0000000000 DoOoOboo0o0oo0oooonood
0000ooo0oooooooooo@moboobooood
00000000000000000000 Unknown
Awareness 1 D 000000000 OOOoOoOO

goon

oooooooooboobooooooooooon
0o0oobooooooobobooobooooomo
oooboooooboboooooooooboooon
oooobOoooooboooooboooooooon
oooobooooooobooboooooooooo
00000000000 0000000 000 Unknown
Awareness0 0 0000 O0O0O0O0ODOO0ODOODODOODOO
0000000 o0ooDooOooOon IHOAdaptive
Postviewerd IHComparator 1 O D OO0 0000
ooobooooboooooboooooboooon
oo0oobooobooboooooog

HEN

[1] Brusilovsky, P. Methods and Techniques of Adaptive
Hypermedia, Journal of User Modeling and User-Adapted
Interaction, 6, pp.87-129 (1996).

[2] Cunninghan, D.J., Duffy, T.M., and Knuth, R.A. The Text-
book of the Future, in McKnight, C., Dillon, A., and
Richardson, J. (eds): HYPERTEXT A Psychological Perspec-
tive, Ellis Horwood Limited, pp.19-49 (1993).

[3] Dillon, A., McKnight, C, and Richardson, J. Space-the Final
Chapter or Why Physical Representations are not Seman-
tic Intentions, in McKnight, C., Dillon, A., and Richardson,
J. (eds): HYPERTEXT A Psychological Perspective, Ellis
Horwood Limited, pp.169-191 (1993).

[4] Gaines, B.R. and Shaw M.L. G. WebMap: Concept Map-
ping on the Web, in Proc. of Second International WWW
Conference, http://www.w3.org/Conferences/ WWW4/
Papers/134 (1995).

[5] Hammond, N. Learning with Hypertext: Problems, Prin-
ciples and Prospects, in McKnight, C., Dillon, A., and
Richardson, J. (eds): HYPERTEXT A Psychological Perspec-
tive, Ellis HorwoodLimited, pp.51-69 (1993).

[6] Kashihara, A., Ujii, H., and Toyoda, J. Reflection Support
for Learning in Hyperspace, Educational Technology, 39,
5, pp.19-22 (1999).

[7] Kashihara, A., Hasegawa, S., and Toyoda, J. An Interactive
History as Reflection Support in Hyperspace, Proc. of ED-
MEDIA 2000, pp.467-472 (2000).

[8] Kashihara, A., Kumei, K., Hasegawa, S., and Toyoda, J.
Adaptive Postviewer for Constructive Learning in Hyper-
space, Proc. of 1TS2002 (2002 in press).

[9] Nielsen, J. The Art of Navigating Hypertext, Communica-
tion of the ACM, 33, 3, ACM Press, pp.297-310 (1990).

[10] Suzuki, R., Hasegawa, S., Kashihara, A., and Toyoda, J.: A
Navigation Path Planning Assistant for Web-based Learn-
ing, Proc. of ED-MEDIA2001, pp.1851-1856 (2001).

[O0O000000000oooooooooo:wwwiood
g ooo,bbboobooo
00000 SIG-IES-A103-12, pp.69-74 (2002).

[12] Thuering, M., Hannemann, J., and Haake, J.M. Hypermedia
and Cognition: Designing for Comprehension. Communi-
cation of the ACM, 38, 8, ACM Press, pp.57-66 (1995).



