COGNITIVE 2014 : The Sixth International Conference on Advanced Cognitive Technologies and Applications

The Behavioural Motivation Model in Open Distance learning

Oleg Zaikin
Warsaw School of Computer Science
WWSI
Warsaw, Poland
e-mail: ozaikin@poczta.wwsi.edu.pl

Lise Busk Kofoed

Department of Architecture, Design & Media Techigylo
Aalborg University,
Aalborg, Denmark
e-mail: Ik@create.aau.dk

Magdalena Malinowska

Faculty of Management and Economics of Services,
University of Szczecin,
Szczecin, Poland,
e-mail: magdalena.malinowska@wzieu.pl

Ryszard Tadeusiewicz

Department of Automatics and Biomedical Engineering
AGH — University of Science and Technology,
Cracow, Poland,
e-mail: rtad@agh.edu.pl

AndrzejZytawski
Warsaw School of Computer Science,
WWSI,
Warsaw, Poland
e-mail: andrzej.zylawski@wwsi.edu.pl

Abstract—The article contains the concept of developing a

motivation model aimed at supporting activity of bdh students
and teachers in the process of implementing and umj an open
and distance learning system. Proposed motivation odel is
focused on the task of filing the knowledge reposiry with

high quality didactic material. Open and distance éarning
system assures a computer space for the teachingfieing

process in open environment. The structure of the otivation

model and formal assumptions are described. Additially,

there is presented a structure of the linguistic d@base, helping
the teacher to assess the student's motivation arttie basic
simulation model to analysis the teaching/learningprocess
constrains. The proposed approach is based on theames
theory and simulation approach.

Keywords-motivation model; computer learning platfo;
knowledge repository; non-cooperative game.

l. INTRODUCTION

Implementation of Open and Distance Learning System
[4] will most probably introduce changes to the irent
organization of the education process at highercaiin
institutions, and consequently — changes in the w@hd
relationship between all participants of the leagnprocess
while still maintaining status-quo regarding thaditional
mission of a university: preparing highly-qualifisthff.

In traditional education, the level of competence a
student obtained at a university depended on vafiactors
[5], the main of which are: education process oizgtion at
all levels (starting from the curriculum, syllabssep to the
classes themselves), equipment, ergonomic conditiand
most importantly — the staff qualification. The s of
each university among others is decided on theshafsa
ranking [6] that considers basic activities of edaehcher
and the university as a whole: didactic, researahd
educational.

ODL can be considered as a new teaching technoibgy,

Open and Distance Learning Systems can be condideré as good as well it expands everyone’s possésilio learn
as a new stage of information system evolution hie t in every life-situation, practically without conaints,

distance learning domain [1]. Basic concept conresnf

Open and Distance Learning (ODL), which is an idethe
learning/teaching process organization in highaucation
institutions [2]. The “distance”
educational situation, where the student is sitldte a
different place than the source of knowledge ared dtiher
participants of the teaching/learning process. Alie

communication and socialization is maintained by th

information system. The “open” aspect of ODL isiblis at
many levels: social, technical, computer and ozgtiunal

[3].
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however, the teachers charisma [7], one of veryoitmt
motivation factors, becomes lost. Open learninggdiwith
the distance learning mode requires students twmrbec

aspect describesi a active, almost equal to teachers participants efettiucation

process. It is cause by two factors:
1. In ODL conditions students’ preferences highly

influence the market position of a university.

2. Lack of direct contact with the teacher calls far a
conscious student, creating his or her cognitive
process independently.

226



COGNITIVE 2014 : The Sixth International Conference on Advanced Cognitive Technologies and Applications

Under the influence of these factors,
organization management system should considenghe
position of the student and reflect it in the framaf a

the educatiorsoftware frameworks), printing (new pdf-based wims),

banking (new banking products), etc. [24].
Moreover, in traditional learning the motivationcacs

proper motivation model. Source of the researctihrough assessing knowledge (tests, exams, ete)tehcher
behaviour/attitude: acts a middle-man between the knowledge sourcettand

«  Teacher and students should elaborate a negtudent’s cognitive process and is responsibletsocontrol

. ) . . 11]. As a management object, the student's cogniti
product — the didactic materials repository. process is characterized by high level of entrdpy through

« There is the opportunity to direct collaboration direct contact, through exchanging information, téxacher,

between students and the teacher.

on the basis of his/her own competence, continydaslers

«  Student has opportunity to consciously choose the entropy level, meaning that the teacher caosittbe

task in accordance with his/her own criteria (e.g

level of task’s complexity).
The final result of the student’s learning proceéspends on
his/her involvement in the repository development.

The problem of motivation is one of the more impatt
research subjects of psychology and pedagogy. Taere
many definitions of this concept [8][9], accorditaywhich
motivation as a phenomenon can be seen as:

student’s cognitive process in certain boundari€be
‘effectiveness of this control depends highly onititensity
of interaction and on the interpersonal skillshaf teacher.
Kushtina [4] showed that the role of didactic miaterin
the ODL conditions is greatly increased becausth@fnew
expectation - to substitute direct contact and amrge the
information between teacher and student. This iepoew
requirements to display in the didactic materiasaonly the
information, but also knowledge in the learned eabjor

a) A system of factors (needs, motives, goals, planst,OPiC- Moreover, the role of didactic materials @DL

etc.) determining human actions.

conditions comes from the assumption that knowledga
visual and textual information structured accordiogthe

b) A process that supports human activity at a certai@oaﬂ and level of education.

level.

Processing information received by a human into the

When developing a motivation model as a part of arfform of knowledge takes place with the help of int
information system aimed at managing an educatiogognitive operations like [12]: structuring, codirgnd

organization in ODL conditions, one has to define place
of this model in the system, its criteria functieimd solution
method.

In the article, we present a model of a systenwhith
students and teachers are focus on a new goaatirggehe
repository with the high quality didactic material$o
achieve this goal, the motivation factors of tharmhéng
process participants should be considered, andrthbytical

clustering as well as creating a kind of internamantic
network, which we can consider subjective ontolsie].

In order for the didactic material to be in any way

capable of playing the role of a broker betweenrstingce of
information and the cognitive process of a studiestiould
contain the ontology of the taught subject, devetbpy the
teacher. Currently, the ontology is a widely usesthnad for
knowledge representation. There are ontology detsani

mechanism for the assessment of the learning pocetanguages and programs to operate them. Advantafes
constrains should be proposed. Our model covers thgsing the ontological approach to learning areuwdised in

formalization of the learning process environmeasdd on
the motivation and offers a simulation as a medmani
supporting the teacher to influence on his/her stodents
motivation taking into account the typical leamniprocess
constrains (eg., work time).

II.  MODEL OF THEDIDACTIC MATERIALS
REPRESENTATION

In the conditions of no direct contact betweentdaeher

[29]. As it was there presented, this method ¢éegeized as
a crucial in the development of the student's ditallyskills

and elaboration the system vision of wide field of

knowledge objects and their applications.

A more detailed description of constructing didact
materials on the basis of an ontological model dexcribed
by Kushtina et al. [23].

Preparing and making available the ODL didactic
environment

material through appropriate computer

and students, the scope and way of performing thé&epository) requires great efforts regarding lidgehce and

knowledge-based actions (didactic, research, eidned)
changes significantly [10]. It occurs due to therioas
reasons. In the traditional learning, the didactaterials
play the complement role to the teacher's charisnththeir
improvement requires a long time because of thecsoof
knowledge (books, journals, scripts etc.). Howewrch
accumulating and improving of knowledge resourcfteno
does not fulfil its purpose due to rapidly changsitgiation
on the technology market. It especially can be $eensuch
domains as: computer science (continuously incomieny
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working time of the teacher. The computer aspettthe
repository were already discussed by Mayer [14] el
proper repository development involves substanmtiahey
capital and consumes a lot of time. Resulting fpmevious

researches shows the need to motivate the teacher t

supplement his/her duties with developing and nooimig
the state of the repository.

The second difficulty is the necessity to motivéte
student to get highly involved in working indepentig
during the education process, what guarantees nitigaia
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level of competence comparable to traditional etiana
Assessing knowledge on the basis of traditiondabtasthe
distance learning mode loses its meaning as aumsnt of
motivation, as it deprived of all the consequenaedirect
contact with the teacher and other students (cegnitnes,
emotional ones, etc.). A substitution way of risitige
activity of the person learning something is a “gdm
understood as an active cooperation, the resulthath will
be an object of interest for both the teacher andemts
(players). In the management sense, it means tmat
interests of each participant of the cooperatioaukh be
described as individual motivation functions thaake up
one goal function.

The repository is the result of this cooperatioonf the
didactic point of view it is an open for everyorterage of
didactic materials, including ontologies, tasks,araple
solutions, etc.; from the scientific point of vieiv is a
copyrighted knowledge resource of a universitynfrthe
software-technical point of view it is an infornati system
based on an appropriate network platform.

Ill. MOTIVATION MODEL INTERPRETATION IN THE
CONTEXT OF ANEDUCATION SITUATION

A motif (the reason of action)
understood need for a certain object, positionasibn, etc.,

is a consciously

* The student has to be certain that the wantedtresul

can be achieved in a given education situatior) wit
probability higher than zero (subjective probabilit
of achieving the result).

Research’s discussion about motivation model can be

addressed to different area of education systeme Th
conducted analysis of information-processing irgjuéntal
tasks allows to prepare cognitive-motivational niodé
decision's satisfaction [18]. In proposed modehficence
serves a role of a major contributing factor of taarning
motivation. However, more details investigation\@®e that
the motivation is a set of several components. ARES
Motivation Model [19] is based on four-factor thgofhe
student’s motivation is hooked up with student’smion,
relevance, confidence and satisfaction. The ARCSlaho
also contains strategies that can help an instristimulate
or maintain each motivational element. Other redeas
show that personally valued future goals are cae f
motivation [20]. Moreover the cultural discontiria& and
limited opportunities in students’ learning envinoent may
weak the motivational force in the future [21].

The form and content of motivation model is alsorsg
depended on object to be motivated and environmérere

therefore we can state that the motif comes from &notivational action takes place. On the one hantivaiion

requirement, becomes its current state and lead®rtain
actions [15]. During the realization of the mengdnchain
“need — motif — action”, at each step we deal witihecision-
situation, meaning: many motifs can lead to a oedation,

model can be designed for artificial or human abjpeVoe
and lyengar [22] proposed a motivation model fatual
humans such as non-player characters. The motivatio
model based on overlapping hierarchical classifigstems

many needs can make up one motif, many motifs combte works to generate the coherent behavioural plamsth@

of one need. Making a choice is a cognitive prodbss
cannot be observed directly [16]. This means that only
possible to define the quantitative relationshipsdeen the
choice parameters through exterior registratiothefchoice
results.

The motivation model can be developed in the fofra o

certain game scenario, where the activity of alteaand a

student will be supported by their own interest§][1

Developing the motivation model in a specific edima
situation (subject, goal and education level) isgitde with
the following assumptions:

another hand, different environment creates indi@icheeds
for motivation model. Such situation is caused nyabyy
multicultural differences [23].

IV. STATING THE MOTIVATION PROBLEM IN A SPECIFIC
ODL EDUCATION SITUATION

In ODL conditions, as a motivation model we conside
scenario of a game (interaction, interplay) betweba
teacher and the students, conducted in a specification
situation and oriented on performing the actionsciviallow

_to raise the level of student's involvement in euabj

* The set of elements of the mentioned chain ispecified task realization and extend the repasitdth new

defined and contains alternatives.

* The choice is made in a specific education

situation.

student's solutions (new tasks).

includes the didactic, research and education &sped
takes place at the following levels: cognitive,ocimhation

* The result of a multiple choice made according togng computer-based. At each of these levels treh¢eand

the chain is the obtained competence.
* The result can be registered.

» There is a system of assessing the choice results.

the students have their own roles and involvemetensity.
At the cognitive level assumptions are made ankistase
solved. At the information level the information is
exchanged between the participants of the teadbarging

The education process in every education situation

* Students and teachers have access to observatiofgcess. The computer-based level is characterizgd
and evaluations of the choices, which they made. repository organization and ability to use it. Tioée of the

« The result of a choice has to be evaluated by théeacher is to develop an ontological model reftertthe

student as a needed and wanted one (usability GHRIECt Of the education situation, showing there®Lof
the result) information, formulating tasks and presenting mdthand
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examples of their solutions. All ontological modedse
stored in the repository.

In the discussed approach tasks are created obatlie
of the ontology and differ in their complexity léj&4]. The
proposed scenario assumes that the role of therstisl to
choose a task and solve it. The final grade dependthe
correctness of the solution and the complexity ll@fethe
task. A task solved by a student and highly graloedhe
teacher is placed in the repository and will seag an
example solution for other students. All materistisred in

Gy (t) ={W, (t),L, (t)} -state of the repository X at the time
t, wheret [t,, T.] -

Decision functions
y(ri",sj) -student decision's function of the task choice,

)= 1if studens; choosetaskr" 1)
0,otherwise

JN(plk) - teacher decision's function of assignment the

y(r¥, S

the repository are copyrighted. This way the Smde“task/projectto the repository

participates in the didactic activity and we assuinag it will
raise his/her self-esteem, what has a positiveiénfte on
learning, meaning that it will be a part of tiseudent’s
motivation function At the same time filling the repository
with a wide spectrum of high quality solved taskseg
satisfaction to the teacher, for his/her laboriogsguiring
intelligent efforts of preparing the repository. dthis will
make up theéeacher’s motivation function

Teacher's and student’s interaction with the refpogi
can have a research character. We assume thattitedipa
the content of the repository is in concordancehviiie
teacher's scientific-research interests, what
appearance and extension the repository with tlsésta
differing from the complexity level. For helping tolve
tasks stored in the repository, the teacher wilf paore
attention and spend more time with the students. cafe
assume that for a certain part of students padticip in
common research is a challenge and the obtainetisese
an extra added value.

The educational aspect is reflected in the repagsito
development as a common success of all participzntse
education process. Making the material copyrigrglkdws
and visualizes the contribution and involvement eafch
participant. Feeling the synergy effect motivatesiévelop
cooperation skills and tolerance. Cooperation istatice
conditions requires a more logical formulation ofegtions
and answers. All this reflects the interests ohlibe teacher
and the students.

Let us consider the basic components of the maivat
model.

Input data
GP - ontology graph of the domain arba

G® ={W",L"}, where

WP, LP - set of vertices/arcs of the graph,

G® ={W¢, L} - graph of the cours€, part of the & where
weowP,L°OL®,

R={r"} - set of the tasks, where

i=1,2,..i*- index of task,
k=1,2,..k* index of acquired competence,
S={s}" set of students/project team, whire,2,...

j*- index of student,
[to. Te - interval /cycle of competence acquiring,

X — repository assigned by the teacher for
projects of knowledge,

Copyright (c) IARIA, 2014.  ISBN: 978-1-61208-340-7

causeAG, (pf)

SN (pH = Lif project/taskpf is selecetedor repository
0,otherwise

)

Criterion
G(p¥) - ontology graph of the task/project,

G(p!) ={W(p!), L(p)}, where

W(p"), L(p)- set of the vertices/arcs of the graph
W(p¥) WS, L(p) O L°

-knowledge

®3)

increment caused by the

development of the reposito¥/by the projectfl.k
AG, (p) =G () NG(P) ={W () NW(P), L O NL(AY}  (4)
‘AGX(pik) -numerical characteristic of knowledge growth
in the repository,

IAG, (p1)| = 8™ (pF)WE NW(pK) (5)
’WC NW(p¥)|- number of common vertices in the ontology
graphsG®i G(p"),
Z,, (p) - expenditures(expenses) of the teacher's resources

, where

consultation time in task/projepf
Z"(p) =a,|G(pf)

a,, - waging coefficient for teacher's expenditures.

, Where

(6)

Teacher Goal Function
AG; (0,T,) - summary increase of the repositofyin the
competence acquiring intervgt), T, ],

c e

! J

AGZ(0T)=, 2. 2. V(P y(rs) G ()NG(p) ,where (7)

i=l k=1 j=1
AG; 0.T,)
growth in the repository,
aGE(p)|=2 X 2 9" (R)Y('s) WENW(p!)
izl k

=1 j=1

- characteristic of the summary knowledge

, where (8)

- number of common vertices in ontology

WeNw(pl)
graphs G°i G(p¥),

saving the
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z; - summary expenses/expenditures of the teachertepresented as a game with total win and distolutioints

resources: consultation time, etc., in the competen

acquiring intervaft,, T .

i* k* j
ZZ- 2 2 2 an s W(pk)

ER=—EY

, where

)

a, - waged coefficient of the teacher's expensesg

expenditures,
WV(p.k) - number of vertices in the task/project

G(p) - ontology graph,

depending on the student's participation.

Overall gain is considered as the number of bopesy
vertices, added to the domain ontology graph, dtanethe
repository as a new didactic material. Teachergpthg role
of the head of the game, students are combinedsiuis
roups or can play individually. Motive of the tbac is to
xtend and update the repository by the indepanderk
of students. Motive of the student is to study thubject
under teacher's supervision using live chat, coitiqpet
recognition, stress reduction compared to tradiioesting,
increase the choice possibility, etc. The gamebsanarried

®" - teachers goal function: summary increase of theyut remotely [24]. Some students may choose thelsih

repository X in the competence acquiring interval
[t,, T. ] accounting teacher’s expenses

" =aGL T, Z3=
¥k, ) 8" (p) We nwi(p)] - ax WD (10)

Student’s goal function

®(s;) - goal function of studens; : number of ECTS

tasks and the traditional way of its solution. Fina
assessment depends on the task complexity, patimipin
the project, the number of ECTS points.

The proposed model refers to the class of non-
cooperative games with a defined number of stepsfalh
information about participants activities in reah¢. The
game has an arbitrary sum of participamgis the win of
the teacher is accrual of knowledge in the repogsitthe
win of the student depends on his/her strategy: mdxima
number of points for a task solved or minimal tiloes. The

(European Credit Transfer System) points accountingquilibrium is obtained as a result of a dominarategy,

studen'_[’s expenses for execution the task/projgct
(D(Sj):z Z y(r*,s) M () ’WC NW(p") —ﬁS’W(pik) , Where (11)

Ny , ,
y"(p) - number of ECTS points assigned by the teachef

for execution the task/ projecﬂk ,
WeNw(p!)
repository as result of task/projgstexecution,
w(p')

task/project p*

£5- weight coefficient of student’s expenses for exi@n

the task/project.

- numerical characteristic of growth of the

- numerical characteristic the time-consuminghef t

V. MOTIVATION MODEL IDENTIFICATION IN THE GAMES

THEORY TERMINOLOGY

Interpretation and solution of the developed maziei
be conducted on the basis of the games theoryhvatliows
to study the activity of a system depending on plegers’
behaviour.

The way to involve students in active learning ds t
create a game situation, which is as follows. Aimniisive
feature of the ontology developed for educationabpses
is that the ontology graph contains different typésubject
knowledge: theoretical (what's this?) and the pidacal

what compared to other strategies gives the game
participants the possibility to obtain their maximain
regardless of actions of the other participants.
Using game theory terminology the motivation model
n be seen as a stimulation task, where motivation
management signifies direct rewarding an agentdéstt)
for his actions. The formulated model is consistenta
multi-agent two-layer stimulation system which detss of
one centre (teacher) andagents (students). The strategy of
each agent is to choose an activity, the centtedgegy — to
choose a stimulation function, i.e., relationshgivween the
win of each agent and his actions.

Participants’ preferences are reflected by goattions.
The centre’s (teacher’s) goal function is the défece
between his/her rewar¢AW) and the summary reward

paid to the agents (sharing one’s own resouréey.(By
goal function of each agent, we understand theemdiffce
between the reward obtained from the centre andogses
connected to solving the task. At the moment of ingakhe
decision (stimulation function for the centre ankoice
function for the agent) the goal functions and ptakle
actions of all participants are known. The centes lthe
right of the first move, when it chooses a stimokat
function, before the agents, with known stimulation
functions, choose activities that optimize their algo
functions. The centre’s choice of a stimulation dtion

(how to do this?). Theoretical vertices describee th takes place on the basis of a simulation meaneteesin

semantics of the concepts and their relationshg]
procedural ones - test tasks associated with
corresponding path in the graph. The project tagketvelop
the domain ontology with both types of vertices dan

Copyright (c) IARIA, 2014.  ISBN: 978-1-61208-340-7

foreseeing random characteristics of the basic estisd

thenowledge and parameters of the process of theivaar

Agents choose their strategies independently anchato
exchange information or wins, this signifies that are
dealing with a relational dominant strategy.
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Let us denote:M - a set of acceptable stimulation

In conditions of the simulation experiment, theqass of

methods,y(o) - a set of game solutions (strategy of agentdeacher and student co-operation can be interpratec

having balance in their stimulation methodr ).
Management (stimulation) effectiveness means oibigin
maximum value of the goal functiam(g) on an appropriate

set of game solutions.

U(0) =maxf (g,y). (12)

where 0 is a simulation function of the centrg, is a

binary argument of agent’s choice. The task ofrogtation
stimulation function synthesis is about searchiog &n
acceptable  stimulation  function  with ~ maximum
effectiveness:

o* 0 ArgmaxJ (0). (13)

When solving the model, algorithms proposed by 8hub
[24] and Gubko and Novikov [25] can be used.

VI. SIMULATION MODEL OF THETEACHER AND THE
STUDENT CO-OPERATION IN THECOMPETENCEA CQUIRING
PROCESS

queumg system with the following characteristics:
Teacher’s work relies on examination the students'
task while the content and learning objects are
known.

« For a given course and a group of students teacher’
workplace can be defined as a server with known
input, output and average time of service.

e Average time of service depends on the teacher’s
experience (specific character of course, task
complexity, kind of student group, time of studies,
etc.) and the results received from the linguistic
database; its value is used in the motivation
mechanism.

* Workflow of students arrival is stochastic: it's
unknown number of arriving students, time of task
evaluation, etc..

¢« Incoming tasks are served with 1 server,
characterized by time and discipline of servicing.

Interpreting the given problem in terms of queuing
system provides possibility to use well known atiafy

Transferring of represented ontological/mathemhbticaresult for certain class of QS (Queuing Systemsy.,(e

model to a simulation platform requires a set tioas. Key
factor is defined as an elementary event at thatiop the
system. Moreover it's necessary to define a kinchmoival
pattern: deterministic or stochastic one and theeafarrival.

M/M/1 for Kendall notation) [30].

Implementation the simulation approach can be zedli
in the Arena software, which in flexible way giv@sssibility
to research parameters of the education situatiiting

The goal of the simulation model and experiment isgueue, predictable time of servicing of all studenharge of

realization and analysis the didactical procesenteid on
acquiring competence. Simulation experiment deaith w
virtual reality and transforms the real learniegfthing
process. Using the charge of the resources and othput
parameters it is possible to change model of coabios

the teacher in specified distribution law of theidsnts'
arrival, etc.

Interpretation of the teaching/learning proceserigd
on acquiring competence in the terms of simulation
modelling requires to define the components of thecess,

between teacher and student and plan the competenagich impact its run (Figure 2). These compong@etsnit to

development. General scheme of simulation modghdsvn
on figure 1. Elements (events) of simulated procass
incoming students’ tasks and time of teacher'ssatiation.
Students arrive independently, sequentially and ea@nt
has to be served.

EVENT

|

—

output
— 1

: output
2

Figure 1. General scheme of simulation model.

Teacher's server
(service of the students)
Average service time

Average time
in the queue

Input—pm-

output 3
L

On the base of outcome data teacher can changegstra
of work with the students and modify motivation ¢tion,
what means changing the complexity of the taskingetip
background of competence, e.g., to give more sirngsks,
that in turn reduces the charge of the teacherlewel of
acquired competence. Simulation model provides #iso
estimation of various variants of teacher’s worldifferent
constraints of the education situation (time, kafdstudents
group, etc.).

Copyright (c) IARIA, 2014.  ISBN: 978-1-61208-340-7

consider the teaching/learning process as a priotuahe. It
results in growth of competence represented by i
repository resources.

Aim of the network
creation

Subject/Course Repomw
ontology graph

Competence
development plan

Conditions of the network
creation

Network functioning
analysis

Student’s
motivation function

Teacher's
motivation function

‘ Simulation ‘

Tooking Tor the balance
during the repository
(competence)

Identification of the
teacher and
students motivation

Checking
the choosen
strategy

Learning/teaching
urposes fulfilment?

yes

Competence growth
in the repository

Figure 2. The components of the learning processiad on acquiring
competence [27].
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First component of the teaching/learning Process iy quaiyofie || SelFassessment [ @ entof | | The quantity of
. . didactic of tl_le a_lblllty to the teacher’s the didactic Interest of the
competence development plan directly involved witile daens assimilate the oot e subject
repository's ontology and the gathered resour¢gsermits subject
to specify the tasks assigned for the repositatymber of v
these tasks and theirs complexity level. The detény of ‘ Simplicity of the subject ‘
. . . . ~ understanding

the motivation function follows the setting of nunceal [
parameters value. Teacher’'s motivation functionedels on Diffeully oF e st
time of tasks control, number of task assigned tfoe ‘ on__ ‘
repository and discipline of students' servicingedwitime,
determining the student's motivation function which Individual motivation of the student

. f : regarding his/her effort for high subject
essentially impacts on the competence developmiantip score and repository fulfiliment

difficult problem. To solve this problem some prblbiatic
approach based on linguistic database can be @dpd#s  Figure 4. Model of linguistic database for studentibtivation estimation

allows to define the cognitive potential of the gpoof [27].
student. Such database requires to specify ancgaigr the
features defining the student's motivation function Analysis of student's motivation on the base of the
A set of features that allow for identification the linguistic data/knowledge base defines cognitivieeptial of
student's motivation function is the following: the students’ group and their interest in the rigpos
1. Self-estimating (self-assessment) of knowledgedevelopment. The results of analysis can be used fo
perception capability. evaluation the simulation model parameters: numtbier

2. Estimating (assessment) of the teacher'étUdentS with high, middle and low motivation, net&s in

. i the repository development, number of tasks foreaion .
requirements. The simulation model, represented in Figure 5wvadl¢to

3. Quality of deliveregl didactic materials. verify parameters of the teaching/learning procasg to
4. Interest of the subject content. make some changes in teacher's strategy with thepgof
5. Didactic material capacity and its curriculum. students. It is based on assumption that "arrivetgtents

According to Goodhew [11], every feature setsmust be served by the teacher. The result of #ngce is a
numerical scale for linguistic quantifier. Distrian law of ~ neéw competence (with or without new resources ia th
the linguistic quantifier for the feature ‘Qualityf the  repository) or (in otherwise) student must be aheli for

didactic materials’ is represented in Figure 3. correction [12]. This approach allows to interpritte

Realising at the next steps, partial aggregatiorthef teacher’s work with students as queuing systemravhe
features in accordance with the linguistic databamelel + For a given content of the didactic materials
enables to define expected level of student matiman the teacher's work refers to checking the executed
teaching/learning process (Figure 4). students’ tasks.

« For a given subject and students' group teacher's
workplace can be examined as a server with a
given input, output and average service time.

e Students arrival in the queuing system with the
known parameters of stochastic workflow.

low
medium
high

\ I Quelit e Average service time depends on teacher’s
uality . . -
67 B9 10 e didactic experience and results from the linguistic
materials knowledge base analysis.
Figure 3. Distribution of the linguistic quantififor the feature 'Quality of S'mUIa_t'On experiment was realised in Arena sofevar
the didactic materials'. Co-operation between the teacher and the studeats w

analyzed taking into account the time the teaclsrdpent
with the students in the certain level of the réjoog
development.
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—

¢ aitasks
tasks of the | number of input tasks checking b——= examinated by
students arrival I’_' tasks the teacher
! 0

proposed approach to the motivation provides ndf tre
efficiency of teacher's work in ODL condition, kalso the
high quality didactic materials oriented on compete
— achievement. The measure of success in cooperation
[ e \ T T S e between the teacher and the students, accordintheto
< "7 ; , presented scenario, is the level of the repositmytent
( o NG e e development in a given time.
To analyze the constrains of this cooperation, sit i
Figure 5. Scheme of the simulation model of thetieds work with the proposed the simulation approach. The possibilify o
students’ tasks in Arena software [26]. assessing the various variants of teacher’s woudifferent
education situation by using the simulation modaisl
simulation software lets to change this cooperatianthe
basis of empirical results.
The interpretation the cooperation between thehtrac

Some parameters which can be analysed on theobase
the simulation model are the following:
» Waiting queue on the teacher’s workplace.

* Average waiting time of a student. and the students in a game theory causes, thartpesed

« Number of tasks completing the teaching/learningmotivation model can be solved on the basis of anthe
cycle with the repository development. knovyn algorithms realizing a non-cooperative garmith w

e Number of tasks allowing to pass the subjectcjlormn"’mt strategy (RDS) [30].
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