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ABSTRACT

The thesis proposes a content handling technique for an E-learning system based on the
interval temporal logic combined with the weighted learning time and performance evaluation
mark. The system categories learning states into 3 levels: the normal situation that user could
easily follow the content as “accustomed state (AS)”, the unusual situation that user has some
difficulty to follow the content as “eccentric state (ES)”, and the most complex situation that user
has the most intricacy to follow the content as “irregular state (IS)”. The system will present the
most suitable learning module to the user according to the study objective and the current learning
state. The system analyzes the activation from the time consuming and compares to the user
elapse time on the specification topic. The learning module could be varied from a simple plain
data to complicate information including questions and drills. The content adaptation depends on
the user profile, the course settling time, and the activation level. The determined-weight is
calculated from a discrete time rational polynomial function. The consideration state comes from
the weighted value for the specific content. The experimental average results show approximately
75 percents of the users satisfied with this system, 11 percents preferred the sequential content

without adaptation, and 12 percents are ambiguous.
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(Vx2)(Vx3) ((x2 = x3) v (BAD((x2 = h1) A=O(h, x5))) (3.5)
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A begin

If interval A finish Then B begin
If interval B finish Then C begin
[f interval C finish Then D begin
If interval D finish Then T begin

EndIf

(3.6)
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(A4,11) > (B,12) = (D,td) > (E,1") (3.9)

(4,t€) = (C,13) = (D,14) — (E, ') (3.10)
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(A,1e'y A(C,13) A (D, 14) A(E,1") (3.13)
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A begin

[f interval A finish and t is less than or equal to t1 Then B begin
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If interval B finish Then D begin
If interval D finish Then E begin
EndIf
Endlf
Else C begin
[f interval C finish Then D begin
If interval D finish Then E begin
EndIf
EndIf
EndIf
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Elapse Time(u'l‘ﬁ) Settling Time(u'lﬁ) Td
1 5 4
2 5 3
3 5 2
4 5 1
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Elapse | Settling NV k 0A KXNV | 1+k NA

Time Time
1 5 4 0.5 0 2 1.5 1333333
2 3 3 0.5 | 1.333333 1.5 |15 1.888889
3 5 2 0.5 | 1.888889 1 1.5 1.925926
4 5 1 0.5 | 1.925926 | 0.5 1.5 1.617284
5 5 0 0.5 | 1.617284 0 1.5 1.078189
6 5 =] 0.5 | 1.078189 | -0.5 | 1.5 0.38546
7 5 -2 0.5 | 0.38546 -1 1.5 -0.40969
8 5 -3 0.5 ] -0.40969 | -1.5 | 1.5 =1.27313
9 S -4 05 | =1.29313 2 1.5 -2.18209
10 5 =5 0.5 | -2.18209 | -2.5 | 1.5 -3.12139
11 5 -6 0.5 | -3.12139 -3 1.5 -4.08093
12 5 -7 0.5 ] -4.08093 | -35 | 1.5 -5.05395
13 5 -8 0.5 | -5.05395 -4 1.5 -6.03597
14 3 -9 0.5 | -6.03597 | 45 | 1.5 -7.02398
15 5 -10 0.5 | -7.02398 =5 1.5 -8.01599
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An Adapti—ve Event-Based System

Using Temporal Logic for e-Learning

Nilamit Nilas, Somsak Mitatha

Faculty of Engineering, King Mongkut'

s Insitute of Technology Ladkrabang

ey

{s5061212, kmsomsak }@kmitl.ac.th

ABSTRACT

This emicle presents an  event-based termporal
framework for an e-leaming system event-collector
gets afl events from system inputs (screen, keyhoard and
mouse), user behaviours, . and contents,
Then, the system will colinborate all these Tactors and
generate the most appropriate suggestions as well as
adap: the centent for different user. By tracking the status
of user behaviour and current leaming state, the system is
able to automatically adjust the content to fit with
ifferent user profile and present the most situated-
context to the user, The main concept of this work is to
use activity incidents in time domain to rmplement an
aduptive e-leaming based on a temporal-logic [6]. These
temporal-logics are in form of manner of “start”, “delay”,
“meet”, and “overlap”.

Keywords: e-Learning, Temporal Logic

L INTRODUCTION

Traditional education is based-on classroom leaming
and commumecation between tcacher and  students.
Nowadays, computer science and multimedia technology
have been significantly improved which could apply in
cducaticna! system. The World Wide Web, Intemet, and
multimed:a could play an important role in everyday life
especially with the distant leaming and e-learning.
However, the state-of-the-art educational support systems
are still typically classroom-liked style where the teacher
gives lecture to student. The interactive/multimedia in
leaming system is a critical issue for multi-directional
education [1]{3). Many researchers have been studied
learning tools to improve the education. For examples, N.
Hirzalla [4], researched a temporal model for interactive
multimedia. M. Altenhofen [9], implemented the flexible
instructional strategies for e-learning, However, n one-of
these works have been studied the event-based context
adaptive e-leaming system. This paper implements a
ternporal logic-based for an adaptive context management
for the c-learming system. The temporal logics arc
particular modal logics, where the set of world W is
interpreted as the sct of all possible instants T of a
temporal domain {8]. This temporal logic provides the

ings of Tne Firs! Elechical Engineering/Elecironics, Computer,

best soiution to nmplement the adsptive context in conton:
presentation of the e-learming. This paper describes the
system archilecture, the e vent-based s ystem, the ¢ vent-
based m lesson umit, as well as conclusion and future
work direction.

2.SYSTEM ARCHITECTURE

When an instructor or a teacher creates the course
centent for students, in one subject, they muss think about
student behaviours and on cumiculum discipline. The
curricula objectives are main point to provide the content,
consider the progressive from their knowledge. The
instructor wants to transfer the piece of information thar
must ciarify for building contents on & lesson plan, such
a8 memorizing, understanding, applying, analysing,
synthesizing, and evaluating. The study progress can be
divided in several levels, that are following the
competency-based [5], such as the final evaluation of a
course wants student to remember or understand, We
have to consider development of skills or knowledge
levels,

The system design responses to cvents that depend
on “time” constraint. The temporal logic plays the
important roles in how the systern manages the context in
the content pool, and to present information 1o students
For example, specification for somc content have to
consider or not, and somc adaptive {as described in
section 3, event-based system). The e-learning generally
includes pre—test, study—content, and post-test. The pre-
test and the post-test are normal evaluation processes
However, the teacher has to create the course contents,
evaluations, test questions, etc while the system will
analyze the student based on the study time consumption,
and knowledge levels of cach user.

2.1 System Modeling

The users, instructor or creator, student, and
administrator are interacting on the provided system
windows. The users generate cvent task, on browser, and
send to the user profile system via the event-based
management system as shown in Fig. I. The user profile
systemn has to decide which status should be the study
slatc.
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Then messages from user profile send to the learning
shell & content system. After that a content response
system generates or reformats the information to the
browser. The student behaviour and interaction are
considered in order to adapt the content, as well as, how
to guide, suggest or evaluate student pace. This process
involves among user, event-based, user profile, and
content. Information on the web-page consists of text,
image and/or video script, which help the student to gain
therr knowledge. It divides the current knowledge of
students into three states based upon the oceurring course:
normal state, guidance state, and suggestion state. In Fig.
2, the normal state, that rmeans student can follow the
course content smoothly; the guidance state is a state that
student has confusing in some subtopies or some parts of

Table I: {ser Tasks on Screen

Task Object
Click Button, link
Scroll Up-down, left-right
Pointer movement Over icon, screen
Read* Receive information
Think* Build knowledge
Wair* Elapsed time
Ete,
*Internal user’s behaviour non-effect on screen.

g

Event Collector

Righe
M

Lvera-Based Mng,
User A I,

lask 2,
Lser Bk |,
sk 2,

Vint delauh Topic
Neat lope
Top-passing.
oo

Display

Learning Shetl & Content
Tine stheduliag

Tracking satus

Course conten,

-

Fig.I: System Architecture

= >
< »
Normal Guidance Suggestion
State State State
4
Supervised Learning Shel}

i

Fig.2: Tracking Status States

the content. In this state, the system would provide some
guidance information to advice students. The suggestion
state would bring a lot of information to help student to
understand and catching information as in normal
classroom. All of three states have to get decision from
the supervised leamning shell upon timing, events, and
passing test scores. The content adaptation may be
adaptive and/or non-adaptive event, depends on the
instructor, setting, teaching time, and course scheduling.
Therefore student must pay attention for adaptive content
because time limited. For example, if subtopic A has
complicated content or more objectives than subtopic B.
Normally, it may be take time for subtopic A longer than
subtopic B.

Time
scheduting

Tracking
satus

contenl

Fig.3: An Example of Behaviour Scheduling |

3. EVENT-BASED SYSTEM

The event-based behaviour is shown in Fig. 3. It has
involve  with time-consuming, leaming process, and
passed scores. That can be written in time frame of
adaptive or non-adaptive event in Fig. 4. From temporal
logic of J. F. Allen [6-7] are applied to the three event—
based for

Condition 1: Sentences only (ta1,, aifels
Condition 2: Sentences with still image (tod).. . b),
Condition 3: Video streaming or animation (t',...1%).

This paper designs the events as follow:

x1: one interval for studying period;

x2: evaluation interval;

x3: one interval for watching VDO streaming or
animation;

x4: During period of reading interval;

x3: During period of looking interval at a particular
picture.

From Fig. 5, we assume X consists of member
{x1,..x5} and can be written in the form of equations (1)-
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(3). Equation (2) shows the possible relations between
two interval of the precedence relation by “<”. Equation
(3) shows the inclusion by "¢
. VDO
s streaming ’
T Pictuse

| | | i
P
fg i : 3 iy fs
L——\(———-‘J R — ,_}
nor-adaptive adaptive event
event
Fig.4: Events on Interval Relations
e g
s S \ |
xS . Vo
PR Ay
o =2 x3—> 12 |
]
b3 Precedence |
—
=i time
Fig.5: Events on Interval Relations
Hence
X = {x! x2x3x4,x5} (1
< = fe3x3).(x3x2),(x5,x2),(x4.x2)} 2)

C = {(xSxl)(x5x4),(x3.x4).(x2,x1). (x4 x1),(x3.x1)} (3)

When analysis this (1)-(3) properties respect to inclusion
at this pomnt and examine the most impornant of the
properties involving both relations of precedence and
incluston. Four situations of events as shown in Fig. 5 are
temporal logic, “Start” is defined by S, “Meet” is defined
by M, “Delay” is defined by D, and “Overlap” is defined
by O. The state x4Sx5 means the state x4 starts at the
same tme as state x5. x3Dx4 is xJ happening on x4
interval. From Fig. 5, we can derive the temporal frame
of these cvents with the interval relations (X,<c).
Consider at x4, x5, and k/, Al as a helper in guidance
system not happen normally but happen when evaluate
result unsatisfied. This translates from a temporal frame
into the formula:

(VA (VRSx4 3) A ThI)((hlcx4) A=0(h1 x5))  (4)
The intervals events for x3 and xJ can swap to each other
depend on content. Fig. 5 shows the precedence of the

event order, Thus, from this event order, we can construct
the event-based system architecture.

4, EVENT-BASED IN LESSON UNIT

In temporal frame, a {esson unitis divided into sy,
lesson units that link to each other based upon the syster,
event Fig. 6 shows an example of a constructed lesson
unit in completed temporal.

In any interval events included ecither an adaptive
event or a non---adaplivc event. On TF},- interval given P\
When the (P) A Py A ... A Py) condition is tue, a student
get into the test at the end of lesson interval. If some pans
of the content are not essential to evaluaie, the interva)
events could be (Py v Pan o APy or (P APy v
Py}, depend on the instructor and content. Combination of
the TFy cycle can construct the course content module
completely. For example, at the state TF:, the svstem hag
decided the student Q in the state of suggestion, then the
system will change the content and time frame of TF, 1o
extend-TF..

! TFu Cycle
“ —

TF: ! TFx Psl Test

i
\ Extend-TF, |
I

[T S

Fig.6: Temporal Frame in Lesson Unit

The instructor can build study modules n different
contents from the same or different temporal frame
structures. This research develops the system user
interface based on the multimedia tools in temporai logic
[4] where we design the screen context into three group:
sentences, images, and video seripts. Each context will be
assigned the context ID and on screen position for
appropriate situations.

v Baa Liwirw | et

Conlexi areas on

Context B

Content Coeeen:

A

o

Fig.7: Condition to Series— parallel Circuit Content
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For example, we can show the user interface result as
in Fig. 7 that consists of a series and a parallel circuit in a
basic electric circuit. Student musts first understand both
series circuit and parallel circuit. Then student can study
further circuit such as the combined series and parallel
circuit.

5. CONCLUSION

This work is a choice to use temporal logic for e-
leamning system. The classical style classroom is the
prototype of this system that student can get personal
territory for their feeling in the e-lcamning. They can
follow the course content like the traditional classroom
but on computer network with the temporal frame
intervals in order. The instructor has to work out to build
the advisory system as well as the evaluation process,
which matches the time linc on the temporal frame. The
system allows the teacher to set either to include or to
exclude a few tests (Py). Students will be provided course
materials, and advisory, to guude their learming process.
Students could follow the course content on the time-
scheduling in temporal frame structures, As behaviours

on screen change, the system send the event task to the

learming shell. Then, the sytem feedback the result to
adapt the screen context and presenation. The future
works have to add-on the pre—test, build more the signals
to support all events, and study progress.
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A SPREADING ACTIVATION NETWORK
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Abstract

Presenting informaiion to an e-{eoming environment is a
citedienge, mosth, becanse of the Inpertevtingermedia nanee
andd the vielmess aof the context and information provides This
paper proposes g dhauone semantic model Jor e-dedarning
sysfem baved on the psycholmguishie Heorres of homan
memory: Spreading Activation: Nerwork (SAN). This work
emplovs o SAN us o fechmigie o provide the wtertace s action
selection mechanism in an nncertain emctronment. The paper
combines the SAN with the temporal logic 1o provide an ¢
Jecrning system tha o learning acovity fevel evodves according
o their expected coniexinal selevance: The system differs jiom
the wthier dearmng I represeniing dnamic ossociafions
between fearning activities and the relevance subjeets, This
svsiem equipped with an Event-Triggered Teaming ierfuce
(camivxt) adaptadion component This component provides
mudtiple: peirallel processes for peveeption. These JHOCESeN
provide comexi sereen selection and earning ok aperettion
based nipon the wser corrent sitwation. The SAN aremps 16
achicve a mmmber of gouls i an unpredictable compley
dvianic cavaronment. Spreadmg activation esplains the
prodictive o down effect of knowdedze, It supports general
hewristies which may be wsed a5 ihe first step of more
elaborared methods. This moded s swited 10 deal with the
inferaction benween semantic ond episodic memories, ax welf
as ey otler practical issues regarding e learning, incinding
1he retroctive effect of semantics over pereeption. The systent
axes the SAN w0 activare the most suitable inferface sereen
feaniext) in vesponse o the cnrrem condiions flearmmyg
activitiest swhife the system continnes workmg owards the
fearning objective goal. The paper presents ome efforts 1o
readize suclt edearmng system. The proposed paradigm hay
bieen mplemented 1o develop « prototvpical sysiom, and the
cvpertments also itfnsteare the robustess of soch an ¢ learming
frageworh

Keywords: E-Learning, {Tuman-Meachine ueraction,

1. Introduction

An eleetrome Teammg {e-leammg) system s an approach to
facthzate and enhance leaming throngh the use of information
and eonmmumention techiology. The eleaning slow teachers
sand students to communicate, tansfer information and interact
via computer networks, CDROMs. television. Personal Digital
Assistants (PDAs), mabile phones, Web-bas
typical study stvde is osually hased-on classroom-hked system,

baystems, ofe, A

However, the education has wapidly chimeed from classreom-
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Tiked Tearming to clectonic keammg je-leaming) througl the
online nehwork.  Intemer. and multimedia device. The e-
Jemming could cover a spectrum of activities from online
lecture, o supported Teammy the foteret, el discussion
forums, and collaborative software). This c-leammg could
nmprove  education and overcome  the spatial - barriers.
Additionally. it provides the simplicity and flexibility not only
for classroom lecture but also for otber alernative leaming,
such as home school, industrial taining, and distant education,

Past works in e-leammg have been focused on miplementing

Teaming tools o mprove the cducabon process, Stich systems
include Intelligent Tutoring Systens (1T8) 1] and online
distance education [2]. Many systems wsually contain the
Jearming content management, course delivery system, user
interfiee, e Nevertheless, none of these works ae equipped
with content configurable adaptation that allows the system to
dynamically adjust the course content and service to it with
the wser current Jeaming state. Somne system may include the
user profile or fearning tree. bur these still not efticiont enongh
o offer adaptive interacton o the user. For example, two
studemts may inferact difterently durmg the same course with

the same leamimy st Bven the same student may Jave
ditferent behaviors dunng the saime ceurse mtaraction, This
reacarch presents o dynamic sanantic model for clearning
system based on the psyeholinguistic theories of human
memory; Spreading Activation Network (SAN). and  the
temporal model for dynamic interactive multimedia ol the web
browser, The e-leaming system is able to collaborate the user
activities with the Tearming state as well as to provide the

appropriate content w the user.

This paper is organized as follows: Section 2 presents the
system architecture, Section 3 describes the competency-base
c-leamning system, Sectien 4 discusses the system
nnplementation. Section 5 presents the experiment and
prehmunary results, fwally, Section 6 swnmanzes  our
contibution and discusses the fiture work.

2. System Architecture

The system architecture is implemented as o dismibuted set
of  processing  components cach  of  which  operates
independently and pertorms distinet fimetions. The system has

RN
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two mor parts with six primary components. The first part is
the c-leaming mteraction svstem that ncludes the user
achionseommand  monitorng component, the nser model and
command  gencator component,  the even-riggering
adaptation, and the content display samager. The seeend part is
the action selection manpger  that includes  the course
planning scheduling component, the SAN, and the dutabuse,

E-Learming Interelion S
= = N I e
: and =P tem | Planningt
Command a yx | Scheduting |
| Monhoring ommand B k.
ko Genarator | ; .
s remd 4 Hod 1 Sornsing |
bl ketvation |
[ ; Hetwork (SAN} |
Contmnt
Display Evimt
Manager =dn Ttiguering
CStatus Uy Adaplahion Database

Figure 1 System architecture,

The wser actionicommand moenitarmg component colleets
the activitics of the user and determines the user action as well
as the activation connnind, The user model stores the user
profile. The system commind  genetstor medsates human-
machine mteraction as well as enables the user o converse
with and assist the e-leaming system. The event-riggering
adaptiation adjusts the course content based on events i ipgered
by the user actions sl the course plans, The content display
manager (status Ul component provides the course data 1o the
user, sueh as the content, the learning stats and the message

sent by the system, The scton selection manayer composes of

4 conne plamngscheduling component,  the spreading
activation network, and the daabase. It generates the course
plan and selects appropriate learning module to display 1o the
user. This action selection manager dynamically forms the
learning activation network {leaming schedule) accordimg 1o
cowmrse content sand user capabilities. The acten selection
mechamism employed the Spreading Activation Network
ISAN) dhat could activine the proper leaming  wodule
according to the user behavior and the comse situation | 3], The
database stores the content and leaming module, the user dota,
il the course specifications,
3. Competency-base E-learning System

This paper presents @ dynamic semantic moded for e-leaming
system: based on the psveholinguistic theories of human
memory; Spreading Activation Network (SAN). This research
employs & SAN as a technigque 10 provide the content’s action
seleetion mechanism in an uncertain environment. The system
combintes the SAN with the temporal logie te provide an ¢
learning system that a learning activity level evolves according
to their expected contextual relevance. The system uses the
SAN to setivate the moest suitable imerface sereen (vontext) in
response to the current conditions (leaming activities) while
the system cantinues working towards the leamme ohjectives
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3.1 Spreading Activation Network

Even i an e-learmng has @ counse command, o requires an
actian selection mechanism to select the appropriate content or
fearning module i order w0 accomplish the conrse objective
goal. In this work, the spreading activation network (SAN), 1s
cmploved as the learning activity sclection mechanism, SAN
notonly  favers actions that accomplish  several
stmdtneously, bt also tends o follow the plan given by the
lecturer or any other planning component. Therefore, 1t
provides the capability of both deliberative and reactive action
planning,

A spreading actvetion network consists o competeney
moedules that are intercomected vie thew conditions,  The
competency module (M) 15 a representanon of the task in o

gonls

spraading activation network, The pre-conditions related 1o o
particular OM omust be satisfied before that module can be
activated. After o particular M has been exceuted, certam
conditions become true. These conditions are called “post-
condiions”™ o competency medule has all o its pre-
conditions satisdicd hy the current state, then it is executable, In
the case when there 1s more than one executable CM. the
algorithm selects the exeeutable CM with the highest activation
and flen the provess of the SAN is repeated. An example of
SAN 15 provided in Figore 3.

The mum challenges mvolved m generting o SAN
antonatieally e task
representation of a courser objectve ind user action cammand
he leammg modules and m
nterconnecting the modules o formulate an action sclection
network  (eontext selection network), The algovithm hat
generates the SAN w nnplemented as a loop of four operational

correlating the  priminve

with svstain primihve

sliges,

*  The system receives the comse command from the
user or obtumns  the course outline from the
dittabase,

. Ir obtains the convse constrainrg from the datahase
(e, deoming objectives, the pre- and post-
conditions, the fearning maodule)

e It generates a corvelation table of the user's selected
course #nd the e-learmmg competency module, For
example, it maps the planned command 1o the e-
leammg’s primitive content module, translites the
learming condition o proposition nodes (pre- and
post-conditions).  and  converts  the  command
operators (e and, o, then) o the competeney
Binks fsuecessar, on predecessor hnk)

e The provess of gencrating the network is a
combimation of backward propagation from the
mission’s goal, forward propagation from the initial

state s then mierging these two propagated
networks to bocome the SAN,
Any competeney module (OM) becomes active 1l it can
fulhill the following conditions:



o Al the preseonditions weed 1o be satishied
{exeeutable competeney module).

°  The UM must have the activation energy hgher
than threshold.

e The OM must have the highest achivation among
wthvr exeeutable modules,

3.2, Event-based Temporal Behavior

The e-leammg system wall imomiter the user achvities o
determine  the user command  as well as  the
accomphshment via the online action, the pre-test, and the
posttest. These user activities could be intarpreted as the
system event-based behavior, For example, o learmning course
of totadly v pages (or v actnitics) followmg fiom v/ x2-
myvolved with tme consuming, leummg process, and score, We
am condense 1t and wiote i tme fame of adisphive or non-
adaplive event. In addition to the fundamental vvents, starting
from first page x1 on event line forward to next page x2 and
x3,and 1o the end of topic. The v/ wnd v3 wre differont
it formation type but smne category type thal happen on sime
event hne. [ some of them want to back. moving backward to
previous page (or previous content) as x3> 2> v3, thos they
mary be tiken Tong period of time o finish the topic.

Thus, we can apply the temporal logic [6] and form as X
where

LOULST

X= vl X253, 14, x5} (h

Each page contams individual content type. such as a/ s
general course information, and the nest puge. 12, is a
mathematic formula, Both contents will display i different
e events. The aenvities stant from 1/ 1o vF consequently
The events ol all content have to formulate according to the
course ontline and will not oveddapped 1o ench other. Figire 2
shows an example of a designed e-leaming course with student
behavior scheduling,
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2
x1

Figure 2. An example of 2 designed learning tremporal.

From Figure 2. we could assimne X consists of member {x1,
x5} and can write the equations (2) (4). Lguation {3) shows the
possible relations between two interval of the sequential
relinen 207 of activiies. For mstant, from Figure 2 the
learning mudule 83 need to be satisficd belore %2 can be
activated. thus the temporal formula is “<gd x2)7. Equation
() shows the inclusion relation <™ of activities that could
activate i the same interval time, such as "800 means x5
and x| are acovated synchronously.
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N o a2 dada st (2)
YOS xd) i3 x2)dx3 x2). 04 x2); (3)

¢ SO NI 3 di a2 ),
vl e dneed vy {4

From this example. the temporal frame of the sbove example
system conld be trimstormed into the following logic formula;

(VXBYISHES SvCh D bz xdha=Othi xSm- (3)

The irtervals events for x3 and x5 can swap 1o cach other
depend en vontent, H student finished (Fy the course that
means Fostate happened and dhe course module has been
accomphshed.

4. System Implementation

The system is developed as o web-based e-leaming using
JAVA and PHP nude, The design focuses on a single e
learming cowrse for multple wsers. The protorype system
comtains 30 dearing modules Tor o single chapler of an
engineeting conrse. These learning modules include pre-tests. o
chapter overview. 5 mam topics with 10 sub-topics. guizzes
and post-tests. Additionally, the system provides Temming help
and suggesnons. Morcover, 1t equips with situation mwareness
and dynamic action selection mechanism, Figure 3 shows the
implemented e-dearning ol i robot tainmg course,
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Frgure 3, An example of the SAN for a robot trianimg course,

A few e-leamimy systems have incorporated the adaptive
user e face and dynamic content selection network (SAN)
into their work. The spreading activation network (SAN) maps
the intended learning goals with the current learning conditiens
anel forms a netwark of leaming module {(possible leaming
pln. This network could deseribe the prediciive tap-down
ceet of knowledge of the course, The system also includes o
temporal-based content presemtation that governs the flow of
the course context. The system supports general heuristics
which could be wsed as the fisst siep of more claborated
methods, The implemented systen s suited 1o deal with the

i rel



mieraction between semantic and cpisodic memorics, as well
as mmy other practical issues regarding e-leamimg, mcluding
the retrogetive effect of semantes over pereeption. The SAN
combined with temporal logic is able to activine the must
suttiible ewnmg module and select the best-fit i face
feontext) in response to the current leaming situations while
the systun continues working rowards the leaming goal,

5. Experiment and Result

5.1. Experiment

Anexponment was designed 1o verify the proposed -
learming and demonstiate the rehabibty and robustness of the
S¥SICIIL

In the experiment, Nive users were trained by osing the
snplerented e-leanmng vonrse viaa computer, The experiment
is vomposed of 5 topics of a network theory course, It started
with the course overview and the training outline. Then, it
presents the pre-test before provides the detail of the course in
network theary, and problom solving, Finally, the e-leanming
assigned a post-test, The tammyg period. the time taken o
complere each course module, the achicvement rare of cach
asstgnment, and  the aceemphshment of the course were
recorded o evaluate the system.

5.2. Preliminary Results

The clearmmg penod ranging from 25 mimutes to 120
mimutes that due 10 the dflorences m background.
knowledge of cach person, Nevertheless, after timng, all
subjects were able to aecomphsh the assigmnent in cach

leaming module. On an avaage, the trainimy consimned 607 of
k 2

the 20 mpmodule time. These results mdicate that the e-
lesming is simple enough for people 1o learn and use the
system. I order 1o analyee the sueeess rate of e-Jeaming
svstem, we elassified the results into three eategories: satisticd.
ussatisfivd, wnd mmbiguous, For examnple, Satslicd is when the
et Wik able to complete the post-test and assignments {more
than 70%. Unsansficd as when the user could not complete
assignments less that 3005 Ambiguous is when the user could
complete some of the course modules but not others with
sueeess rite between 30-70%. The experimental resalts are
provided i Table 1,

Table 1. Expermental results

Satisfuction | Unsatisticd | Satisfied Ambiguons
Course i s 21 w7 5 €0
Sintents 15.62% 7L.8T% 12.5%

Suggestion D3 L T00% 15.62%
(:;':;:'f 12.5% FLEM% 15.62%
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6. Conclusion and Discussion

Thos popar has presented @ novel o dynanmie sssocmtive o-
Jearming  system, We employed  the spreading  activation
network (SAN) and the temporal logie 1o implanent the
framework, The system i able to provide bi-directional
mnteraction beeween human and ¢ learning system, A content
selevtion mechanisam that mcludes the course planner and the
achion-selection mecharism also have been developed. It can
form the course plan and execute the mtended Jeammg module
autonomeusly.  The  prelminary  experimental  result
demaonsirares the usability and the capability of the system.
s combimed capability of SAN and temporal Jogie makes
ths approach unigue and porentiadly very usetul for electrome
learming apphicanons, The future work includes performing
fanther experimoents with more user evaloation: This evalustion
iy a need to detenmime the usability of the designed systemn that
mcludes a comparison of this approach with other c-learning.
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