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Anotacija

Analizei parinkta Moodle virtualioji mokymo(si)
aplinka (VMA), turinti standartinius ir specializuotus
irankius. Pagal verbaliniy dokumenty analizés ir eks-
pertinés apklausos rezultatus suformuoti septyni VMA
jrankiy vertinimo kriterijai. Nustatyta, kad matemati-
kos mokymui aukstosios mokyklos e.studiju kurse ge-
riausiai tinka naudoti 16 standartiniy ir 6 specializuo-
tus Moodle jrankius.

PagrindiniaiZodziai: e. studijos, virtualimokymo(si)
aplinka, Moodle, verbaliniy dokumenty analizé, eksperti-
né apklausa.

Ivadas

Taikant Siuolaikines informacines-kompiuterines
technologijas mokymo procese galima sukurti moky-
mosi aplinka, ugdancia bendravima, savarankiskuma,
kiirybiskuma, kritini mastyma ir informacing kultiira.
1924 m. S. L. Pressey sukurta mechaning testavimo
masing (Pressey, 1926) galima laikyti Siuolaikiniy
nuotoliniy studiju uzuomazga. Bihevioristinés psi-
chologijos atstovas B. Skinner (Skinner, 1968) 1958
metais apras¢é programuoto mokymo idéjas, kurias
realizavo mechaninéje automatizuoto mokymo masi-
noje. Toliau Sias idéjas plétojo Miller ir Rice, sukurda-
mi sistemy organizavimo teorija (Miller, Rice, 1967),
Kaye ir Rumble (Kaye, Rumble, 1981) — distancinio
mokymo sistemas. 1991 m. D. Keegan (Keegan, 1991)
apras$é nuotolinio mokymosi schema, kuria tobulino
kiti mokslininkai. Lietuvoje nuotolinio mokymo or-
ganizavimo klausimus nagrinéja A. Targamadzé, E.
Normantas, D. Rutkauskiené¢, A. Vidzitinas (Targama-
dzé, Normantas, Rutkauskiené, Vidzitinas, 1999), A.
Volungevic¢ien¢ (Volungeviciené, 2008) ir kiti moks-
lininkai.

Nuo 2000 m. vis pla¢iau naudojama e. studijy sa-

ANALYSIS OF USAGE OF
VIRTUAL TEACHING/LEARNING
ENVIRONMENT TOOLS FOR
TEACHING MATHEMATICS

Abstract

The analysis was carried out employing Moodle
virtual teaching/learning environment, which has
standard and specialized tools. Based on the results
of the analysis of verbal documents and on expert
interview results, seven assessment criteria of virtual
teaching/learning environment tools were formed. It
was identified that the most suitable tools for teaching
mathematics in the e-studies course of higher education
institutions are 16 standard and 6 specialized Moodle
tools.

Key words: e-learning, virtual teaching and
learning environment, Moodle, analysis of verbal
documents, expert survey.

Introduction

Application of modern information-computer
technologies in the teaching process enables to create
the learning environment that develops communication,
independence, creativity, critical thinking and
information culture. The mechanical testing machine
created by S. L. Pressey in 1924 (Pressey 1926) can be
treated as a rudiment of modern distance learning. In
1958, the representative of behaviouristic psychology
B. Skinner (Skinner B. 1968) described the ideas of
programmed teaching, which he later implemented in
the mechanical automated teaching machine. These
ideas were further developed by Miller and Rice, who
created the systems theory of organizations (Miller,
Rice 1967), and Kaye and Rumble (Kaye, Rumble
1981), who developed distance teaching systems.
In 1991, D. Keegan (Keegan 1991) described the
distance learning scheme, which was further improved
by other scientists. In Lithuania issues of distance
learning organization are analysed by A. Targamadzeé,
E. Normantas, D.Rutkauskiené, A. Vidzilinas
(Targamadzé, Normantas, Rutkauskiené, Vidzitinas
1999), A. Volungeviciené (Volungeviciené 2008) and
other scientists.

Since 2000, the concept of e-learning is being
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voka. E. studijas galima organizuoti jvairiai: naudojant
spausdintas priemones, garso ir vaizdo jrasus, tinklala-
pius, kompiuterinius treniruoklius, vaizdo konferenci-
jas, ivairialypés terpés aplinkas (Enciklopedinis kom-
piuterijos zodynas, 2011), mokymasi susiraSinéjant,
virtualias mokymo aplinkas (toliau — VMA) (Enciklo-
pedinis kompiuterijos Zodynas, 2011) ir kitas analogis-
kas priemones. Remiantis D. Rutkauskienés (Rutkaus-
kiene¢ ir kt. 2003), A. Targamadzés (Targamandzé ir
kt. 1999) ir kity Lietuvos mokslininky darbais galima
ivardyti Sias e. studijy patrauklumo priezastis:

e mokytis gali bet kas, bet kada, bet kurioje vieto-
je, turin¢ioje interneto ry$j — namie, biblioteko-
je, darbe ir pan.;

e mokymas(is) pigesnis, nes néra kelionés, audi-
torijos iSlaikymo islaidy;

e pateikiama informacija yra nauja, nuosekli,
nuolat atnaujinama ir tobulinama;

e studijuojantieji gali i§ karto pasiekti naujausia
informacija, kai tik jos prireikia;

e mokymas yra lankstus, t. y. lengvai taikomas
pagal asmens gebéjimus ir poreikius;

e naudojamos bendravimo priemonés leidzia vi-
siems diskutuoti vienu metu ir vienas kitam ne-
trukdyti taip sudarant psichologinio komforto
Ispudy;

e sudétingas mokymosi situacijas galima daug
karty kartoti;

e vienodas turinys ir reikalavimai visiems studi-
juojantiesiems.

Populiariausia priemoné, naudojama organizuo-
jant e. studijas yra VMA. Standartiné VMA apima (Zr.
1 pav.): priemones, skirtas mokomosios medziagos
perteikimui; {rankius interaktyviai (Enciklopedinis
kompiuterijos Zzodynas, 2011) aplinkoje registruoty
asmeny saveikai; jrankius, uZtikrinancius studijuo-
janciyju bendravimg ir bendradarbiavimg; ataskaitas
apie studijuojanciyjy pasiekimus ir aktyvuma aplin-
koje; irankius, leidziancius administruoti vartotojus.
Virtualias mokymo aplinkas galima suskirstyti i dvi
grupes: mokymo(si) aplinka, realizuota kaip atviroji
programing jranga (Enciklopedinis kompiuterijos Zo-
dynas, 2011) ir mokymo(si) aplinka, realizuota kaip
komerciné programiné jranga (Enciklopedinis kom-
piuterijos zodynas, 2011). Pasaulyje populiaresnés
VMA realizuotos kaip atviroji programiné jranga, nes
jas tobulinant ir plétojant gali prisidéti kiekvienas. To-
kias VMA galima lengvai pritaikyti savo reikméms,
papildyti triikstamais moduliais ir pan. Komercinés
VMA turi gerg aplinky palaikymo sistema, taciau yra
maziau lankscios. Kiekvienoje VMA yra interaktyvios
saveikos jrankiai, skirti studijuojanciyjy bendravimui
ir bendradarbiavimui, tokie jrankiai vadinami studijy
proceso aktyvinimo jrankiais.

increasingly used. E-learning can be organized in
different ways: using printed aids, audio and video
records, websites, computer- based teaching aids,
video conferences, diverse media environments
(Encyclopaedic  Dictionary of Computer Terms
2011), learning by correspondence, virtual
teaching environments (further referred to as VTE)
(Encyclopaedic Dictionary of Computer Terms 2011)
and other analogous aids. According to the works
of D. Rutkauskiené (Rutkauskiené et al. 2003), A.
Targamadzé (Targamandzé et al. 1999) and other
Lithuanian scientists e-learning is attractive for the
following reasons:

e Learning is accessible to anyone, anytime and in
any place with the Internet connection: at home,
in the library, at work, etc.;

e Learning and teaching is cheaper because there
are no travel costs, lecture room upkeep costs;

e Information provided is new, consistent,
constantly updated, and improved;

e Learners gave access to the newest information
at once whenever they need it;

e Teaching is flexible; i.e., easily adjusted to the
person’s abilities and needs;

e Employed means of communication enable
everybody to discuss at the same time and
not disturb each other, this way creating the
impression of psychological comfort;

e Difficult learning situations can be repeated

many times;

e The same content and requirements to all
learners.

The most popular means wused organizing

e-learning is virtual teaching environment (VTE).
Standard VTE encompasses (see Fig. 1): means for
conveying teaching materials; tools for interactive
interaction (Encyclopaedic Dictionary of Computer
Terms 2011) of persons registered in the environment;
tools ensuring communication and cooperation
between learners; reports on learners’ achievements
and activeness in the environment; tools enabling to
administer users. Virtual teaching environments can
be distributed into two groups: teaching and learning
environment implemented as open source software
(Encyclopaedic Dictionary of Computer Terms 2011)
and teaching and learning environment implemented
as a commercial software (Encyclopaedic Dictionary
of Computer Terms 2011). VTEs implemented as open
source software are more popular in the world because
everybody can contribute to their improvement and
development. Such VTEs can be easily adjusted to
one’s needs, supplemented with missing modules, etc.
Commercial VTEs have a good system of maintaining
environments but are less flexible. Every VTE contains
interactive interaction tools for communication and
cooperation between learners; such tools are called
tools of activating the learning process.
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Fig. 1. Means of the VTE

Technologiniai e.studiju proceso organizavimo
sprendimai VMA pateikia didel¢ jrankiy, skirty studi-
joms, jvairove. Norint pasiekti kuo geresniy e. studiju
rezultaty mokant matematikos aukstojoje mokykloje
bitina taikyti naujas, Siuolaikiskas mokymo(si) me-
todikas, jvertinti siilomy VMA jrankiy tinkamuma
déstomajam dalykui. Jau 1992 m. studiju kokybés
problematika tyrinéjo P. Honey ir A. Mumford (Ho-
ney, Mumford, 1992). Jie bandé studentus skirstyti i
grupes pagal ju pasirinkta studijavimo btida ir atsizvel-
giant { tai rengti studiju medziaga. Adaptacijos meto-
dy taikymo pedagoginius ypatumus bei problematika,
ivertinant studenty individualias savybes, analizavo
S. Aboujaoude (Aboujaoude, 2011), A. Heraz ir C.
Frasson (Heraz, Frasson, 2008), S. Chaffar, C. Frasson
(Chaffar, Frasson, 2004). Siuolaikiniam aukstosios
mokyklos studentui svarblis gebéjimai ir jgudziai,
padedantys susiorientuoti ir iSreiksti save kiirybiné-
je visuomengje ir pasiekti geresniy rezultaty. Pasak
S. Aboujaoude, mokymo ir bendravimo naujovés
XXI a. teikia ne tik daug privalumy, ta¢iau kelia ne-
mazai pavojy, todél jas pasirenkant ir taikant bitina
iSsami analizé.

Apzvelgus niidienos mokslininky darbus, vertinan-
¢ius VMA jrankiy naudojima aukstosios mokyklos

Technological solutions of organizing the e-learning
process in the VLE provide with a big diversity of tools
for learning. To achieve better results of e-learning,
teaching mathematics at the higher education
institution, itis necessary to apply new modern teaching
and learning methods, consider suitability of proposed
VTE tools for the delivered subject. P. Honey and A.
Mumford studied the problems of quality of studies
already in 1992 (Honey, Mumford 1992). They tried to
distribute students into groups according to their chosen
way of studying and considering this, prepare course
materials. Pedagogical peculiarities and problems of
applying adjustment methods, considering students’
individual features, were analysed by S. Aboujaoude
(Aboujaoude 2011), A. Heraz and C. Frasson (Heraz,
Frasson 2008), S. Chaffar, C. Frasson (Chaffar,
Frasson 2004). Modern student of the higher education
institution finds it important to have abilities and skills,
helping to orientate and express himself/herself in the
creative society and achieve better results. According to
S. Aboujaoude, teaching and communication novelties
in the 21 century both provide many advantages and
cause quite many dangers; therefore, it is necessary
to carry out a comprehensive analysis, choosing and
applying them.

Having reviewed contemporary scientists’
works, evaluating usage of VTE tools for teaching
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matematikos mokymui, nustatyta, kad tyrimuose
dazniausiai apsiribojama bendraisiais jrankiy panau-
dos e. studijoms tyrimais (Daugiamas, Taylor, 2003;
Cole, Foster, 2007), analizuojamas ju panaudojimas
kity dalyky (ne matematikos) mokymui (Martin-Blas,
Seranno-Fernandez 2008), aptariamas atskiry mate-
matikos skyriy mokymas (Iglesias ir kt., 2008), nagri-
néjamos pasirinktos Moodle irankiy grupés taikymas
matematikos mokymui daugiau techniniu nei eduka-
ciniu aspektu (Sangwin, 2005). Reikéty pazymeéti, kad
standartiniy ir specializuoty Moodle (Moodle 2011)
aplinkos irankiy tinkamumo matematikos mokymui
e. studiju kurse edukaciniai aspektai néra analizuoti.

Tikslas: jvertinti VMA Moodle jrankiy tinkamuma
matematikos mokymui auks$tosios mokyklos e.studiju
kurse.

VMA Moodle jrankiy apZvalga

Virtualiy mokymo(si) aplinky jvairové iSsamiai ap-
zvelgta straipsnyje (Kaklauskas, Kaklauskiené, 2010).
Lietuvoje daZniausiai naudojama VMA yra Moodle
(Kaklauskas, Kaklauskiené, 2010). Moodle naudoja-
ma daugumoje Salies aukstyju mokykly bei sékmingai
diegiama ir | Lietuvos bendrojo lavinimo mokyklas.
Aplinkoje realizuoti jrankiai visiskai tenkina e. studijy
poreikius. Tai patvirtina ir ktiréjy tinklalapio duome-
nys (Moodle 2011). Remiantis informacija, pateikia-
ma Moodle kiiré¢jy tinklalapyje, aplinka naudojama
209 pasaulio Salyse, registruoti ir patvirtinti 53592 tin-
klalapiai, kuriuose ji idiegta ir naudojama mokymo(si)
reikméms, sukurta ir jregistruota 4636711 kursy su
44693924 vartotojy (Moodle 2011).

Visaverté VMA turi apimti septynias standartizuo-
tas priemones (Enciklopedinis kompiuterijos Zodynas,
2011). Trumpai aptariamos priemonés, kurias sitilo
Moodle VMA.

e Bendravimo ir bendradarbiavimo priemonés.
VMA Moodle tam skirti jrankiai: forumas, po-
kalbis, dialogas, pasirinkimas, kalendorius, ap-
klausa (angl. Survey), socialinis forumas (angl.
Wiki), zurnalas, internetinis dienorastis (angl.
Blog), zinutés, Youtube.

e Besimokanciyjy ir mokytojo pristatymo sritys.
VMA Moodle tam skirti jrankiai: kolegos — kur-
so dalyviy saraSo perzitira pagal ju paskutinio
prisijungimo data, prisijunge vartotojai — per
paskutines 5 minutes prisijungusiy vartotojy sa-
rasas.

e Naudotojy registravimo priemonés. VMA Mo-
odle galima rankiniu biidu jregistruoti vartoto-
jus, tadiau yra galimybé isiregistruoti | aplinka

mathematics at higher education institutions, it has
been identified that most often researches are limited
to general researches into usage of tools for e-learning
(Daugiamas, Taylor 2003; Cole, Foster 2007),
analysis of their usage for teaching other subjects (not
mathematics) (Martin-Blas, Seranno-Fernandez 2008),
analysis of teaching separate sections of mathematics
(Iglesias et al. 2008), and analysis of application of the
chosen Moodle tool group for teaching mathematics
more in a technical than educational aspect (Sangwin
2005). It has to be noted that educational aspects of
suitability of standard and specialized Moodle (Moodle
2011) environment tools for teaching mathematics in
the e-course have not been analysed.

The aim of the article: to evaluate suitability of
VTE Moodle tools for teaching mathematics in the
e-learning course at the higher educational institution.

Review of VTE Moodle Tools

Diversity of wvirtual teaching and learning
environments is comprehensively reviewed in the
article (Kaklauskas, Kaklauskiené 2010). In Lithuania,
the VTE that is most often used is Moodle (Kaklauskas,
Kaklauskiené 2010). Moodle is used in the majority
of Lithuanian higher education institutions and is
successfullyimplemented in Lithuanian comprehensive
schools. Tools implemented in the environment fully
meet e-learning needs. This is also confirmed by the
data of the designers’ website (Moodle 2011). Based
on the information given on the Moodle designers’
website, the environment is being used in 209 countries
of the world; there are 53592 registered and approved
websites in which it is installed and used for teaching
and learning needs, there are 4636711 designed and
registered courses with 44693924 users (Moodle
2011).

The full-fledged VTE has seven standardized
means (Encyclopaedic Dictionary of Computer Terms
2011). We shall briefly discuss the means offered by
the Moodle VTE.

e Means of communication and cooperation. Tools
in the VTE Moodle for this purpose: forum,
conversation, dialogue, choice, calendar, survey,
Wiki, journal, blog, messages, You Tube.

e Areas oflearners’ and the teacher’s presentation.
VTE Moodle tools for this purpose: colleagues
(review of the list of course participants by the
last login date), online users (the list of online
users who have logged in during the last 5
minutes).

e Means for users’ registration. In VTE Moodle
users can be registered manually but students
themselves can also register in the environment.
Manual registration can be centralized, applying
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ir patiems studentams. Rankinis registravimas
gali biiti centralizuotas, pritaikant bet kurj stan-
dartini kompiuteriy tinklo vartotojy indentifika-
vimo irankj. Centralizuotas vartotojy registra-
vimas pagerina vartotoju veiksmuy kontrole ir
uztikrina didesni juy sauguma VMA. Naudojant
informacijos apie e. kurso vartotoja iranki gali-
ma perzitréti kiekvieno kurso dalyvio paskelbta
asmening informacija. Sis jrankis leidzia studi-
ju proceso dalyviams tarpusavyje komunikuoti
naudojant kitas komunikavimo priemones, pa-
vyzdZziui, elektronini paSta ar telefong ir pan.
IsiraSymo | kursa jrankis padeda apsaugoti au-
toriaus parengta kursa nuo nepageidaujamy lan-
kytoju. Apsaugai naudojamas jsiraSymo raktas,
kurij skelbia tik kursa déstantis déstytojas.
Ugdymo turinio tvarkymo priemonés. VMA
Moodle ugdymo turiniui tvarkyti galima pa-
naudoti tokius jrankius: kurso medziaga arba
resursas — tai jvairiausios mokymo medziagos
skelbimo galimybés, kai kiiréjas gali formuoti
tinklalapi, skelbti bet kokio formato medziaga
skaitymui bei formuoti nuorodas | VMA bei
interneto informacijos Saltinius; kurso perzii-
ra — visy ar dalies temy perzitiros jrankis kurso
aplinkoje; Zodynélis — savokuy, naudojamy kur-
se, sarasas, kuris gali baiti pildomas ir bendra-
darbiaujant su kurso dalyviais; duomeny bazé
(angl. Database) — jrankis, naudojamas klasifi-
kuotos medziagos surinkimui ir jos vertinimui,
kai { procesa jtraukiami ir kurso dalyviai; ivykiai
— kurso svarbiy jvykiy skelbimas susiejant juos
su kalendoriumi; paskutinés naujienos — kurso
naujieny skelbimas. Reikéty pazyméti, kad nuo-
toliniame kurse galima sékmingai skelbti garso
bei vaizdo medziaga, keistis garso Zinutémis.
Uzduociy rengimo ir apklausos organizavimo
priemonés. VMA Moodle tam skirti Sie jrankiai:
kontrolinis — kurso dalyviy savikontrolés arba
kontrolés priemoné, leidzianti automatiskai ar
rankiniu blidu vertinti atsakymus pagal désty-
tojo nurodytus kriterijus; uzduotis — priemoné,
naudojama tada, kai darba atlikti virtualioje
aplinkoje néra galimybiy, studijuojantysis ji at-
lieka namy kompiuteryje ar kitur ir prisega arba
apraso atlikto darbo rezultatus; virtualus semi-
naras (angl. Workshop) — tai Moodle seminaras,
kai atsiskaitymo tvarka reglamentuoja déstyto-
jas, o rezultatus komentuoja ir vertina studentai
bei déstytojas; pamoka — amerikie¢iy psicholo-
go B. F. Skinerio programuoto mokymo idéjas

any standard tool for identification of computer
network users. Centralized registration of users
improves users’ action control and ensures their
higher safety in the VTE. Using the information
tool about the e-course user, one can review
every course participant’s announced personal
information. This tool enables the participants
of the study process to communicate with each
other, using other communication means; e.g.,
e-mail or telephone, etc. The tool of logging in
the course helps to protect the author’s prepared
course from unwanted visitors. Protection is
ensured by the login key which is announced by
the teacher delivering the course.

Means for managing the content of education.
To manage the content of VTE Moodle, the
following tools can be used: course materials
or resource (these are various possibilities
of announcing teaching materials when the
designer can form the website, announce
materials in any format for reading and form
references to the VTE and online information
sources); course review (the tool for review of
all or part of topics of the designed course in
the course environment); glossary (the list of
concepts used in the course, which can also be
filled in cooperation with course participants);
database (the tool used for collection and
evaluation of classified materials, when course
participants are also involved in the process);
events (announcement of important course
events, relating them to the calendar); the latest
news (announcement of course news). It must
be noted that in the distance course audio and
video materials can be successfully announced,
audio messages can be exchanged.

Means for task preparation and organization
of tests. In VTE Moodle the following tools
serve this purpose: the test (a tool for course
participants’ self-control or control enabling
to assess answers automatically or manually
according to the criteria indicated by the
teacher); the task (a tool, used when there are
no possibilities to perform the work in the
virtual environment, the learner carries it out
on his home PC or elsewhere and attaches or
describes the results of the carried out work);
virtual workshop (a Moodle workshop when the
order of accounting is regulated by the teacher
whilst the results are commented and assessed
by students and the teacher); the lesson (the
tool implementing the American psychologist
B. F. Skinner’s programmed teaching ideas);
Hot Potatoes (a collection for preparation of
crosswords and other interactive testing means)
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realizuojantis jrankis; kryziazodziy ir kity in-
teraktyviy testavimo priemoniy rengimo rinki-
nys — Hot Potatoes (Hot Potatoes 2011).
Besimokanciyjy mokymosi ir pazangos stebéji-
mo priemonés. VMA Moodle skirti §ie jrankiai:
testo rezultatai — studijuojanéiyjy apklausy per-
zitros, eksporto i kitus formatus bei statistiniy
iver¢iy skai¢iavimo jrankis; vartotoju aktyvu-
mo analizés jrankis, leidziantis jvertinti studen-
ty aktyvuma e. kurse; virtuali studijuojanciyjy
[vertinimy suvestiné — zurnalas.

Aplinkos sqsajos keitimo priemonés. Sios prie-
monés aplinkoje pasiekiamos tik administrato-
riui arba kiuréjui. Juy déka galima keisti virtua-
laus kurso komponenty iSdéstyma, keisti kurso
dizaino Sablona, koreguoti bei papildyti aplinka
savo logotipais bei kitomis kurso identifikavimo
priemonémis.

Nuo 2011 m. platinama Moodle 2.0.1+ versija, ku-

rioje realizuota daug naujy galimybiy:

virtualiy studijy centras — ¢ia registruojami ir
klasifikuojami kursai, kurie nebiitinai yra
Moodle serveryje, o vartotojams, atsizvelgiant
1ju teises, gali buti leidziama skelbti, perzitréti,
registruotis, persisiysti bei atlikti kitus veiksmus
su centre paskelbtais kursais (Moodle commu-
nity hubs 2011);

VMA faily ir katalogy valdymas administrato-
riaus teisémis (Moodle repositories 2011);
virtuali registruoty vartotoju duomeny saugy-
kla — ¢ia galima ne tik saugoti vartotojui reika-
linga informacija, bet ir ja dalytis su kitais kurso
dalyviais (Moodle portfolio 2011);

kurso baigimo fiksavimas — Cia, atsizvelgiant {
ktréjo nurodytus kriterijus, apraSoma e. kur-
sy studijavimo tvarka. Pavyzdziui, e.kursas A
turi buti baigtas prie§ pradedant studijuoti e.
kursg B. (Moodle course completion 2011);
salyginis kurso priemoniy naudojimas — dia,
atsizvelgiant | studento pasiekimus, data, akty-
vuma ir kitus kriterijus, aprasomos jvairiy kur-
so priemoniy panaudojimo galimybés (Moodle
conditional activities 2011);

studenty grupés registravimas | kursus — Cia ga-
lima, atsizvelgiant { nurodytus kriterijus, auto-
matiSkai kurti studenty grupes ir jas registruoti |
numatytus kursus (Moodle cohorts 2011);
interneto paslaugy integravimas | Moodle — tai
priemoné, leidzianti kitas internetines sistemas
itraukti { Moodle aplinka (Moodle Web services
2011);

Since 2011,

(Hot Potatoes 2011).

Means for observation of learners’ learning
and progress. In VTE Moodle the following
tools perform this function: test results (a tool
for reviewing learners’ tests, exporting to other
formats and computing statistical scores); the
tool for analysing users’ activeness (it enables
to assess students’ activeness in the e-learning
course); the journal (a virtual summary of
learners’ marks).

Means of changing the interface of the
environment. Here tools are accessible in
the environment only to the administrator or
designer. They enable to make changes in the
layout of the virtual course components, the
course design template, correct and supplement
the environment with one’s logotypes and other
means of course identification.

Moodle 2.0.1+ version has been

disseminated, which has many new possibilities:

Virtual learning centre. Courses which are not
necessarily in the Moodle server are registered
and classified here, whilst users, considering
their rights, can be allowed to announce, review,
register, forward and carry out other actions
with courses announced in the centre (Moodle
community hubs 2011);

Management of VTE files and catalogues with
administrator’s rights (Moodle repositories
2011);

Virtual storage of registered users’ data. Here
information necessary for the user can be both
stored and shared with other course participants
(Moodle portfolio 2011);

Recording of the completion of the course.
Here, considering the criteria indicated by the
designer, the order of studying e-courses is
described. For example, e-course A has to be
completed before studying e-course B (Moodle
course completion 2011);

Conditional usage of course aids. Here,
considering the student’s achievements, date,
activeness and other criteria, possibilities of
using various course aids are described (Moodle
conditional activities 2011);

Registration of the students’ group to courses.
Here, considering the indicated criteria,
students’ groups can be automatically created
and registered to foreseen courses (Moodle
cohorts 2011);

Integration of Internet services into Moodle.
This is the means enabling to include other
internet systems into the Moodle environment
(Moodle Web services 2011);



24

Mokytojy ugdymas 2011

e komentary palaikymas — §is jrankis leidzia ko-
mentuoti bet kuri Moodle puslapi (Moodle com-
ments block 2011);

e plagiato kontrolé — tai Moodle modulis su pla-
giato kontrolés Moodle VMA funkcija (Moodle
plagiarism prevention 2011).

Irankiy vertinimo Kriterijai

Taikant verbaliniy dokumenty analizés metoda
(angl. Content analysis), iSanalizuoti darbai, apraSan-
tys irankiy savybes, kurios yra tinkamiausios matema-
tikos mokymui aukstosios mokyklos e.studijy kurse.
Remiantis analizés rezultatais, atlikta septyniy Siau-
liy universiteto déstytoju eksperty ekspertiné apklau-
sa. Ekspertiné apklausa vykdyta tiesioginio kontakto
biidu. Parenkant apklausai ekspertus buvo atsizvelgta {
du pagrindinius kriterijus:

e désto universitete bet kuriag matemating discipli-

ng ne maziau nei trejus metus;

e parengé (arba rengia) e. studijy kursa arba yra
baiges nuotoliniy kursy rengimo mokymus ir
turi jy baigimo pazyméjima.

1986 m. D. Keegan (Keegan, 1991), remdamasis

B. Holmberg (Holmberg, 1983) teorija, ivardijo Se-
Sis svarbiausius nuotolinio kurso medziagos rengimo
ypatumus. H. T. K. Yee, W. S. Luan, A. F. M. Ayub
ir R. Mahmud, iSanalizave literatiira, nurodé keturis
veiksnius, lemiancius studenty e. mokymasi: lyti, po-
zitri { mokymasi internete, naudojimo paprastuma ir
naudingumo suvokima (Yee ir kt., 2009). G. Smith ir
D. Ferguson konstatavo, kad matematikos déstytojai,
rengdami medziaga e.kursui, susiduria su matematiniy
iSraisky iterpimo problema, t. y. nepalaikoma matema-
tiniy iSraisky iterpimo kalba, todél jas reikia jterpti kaip
grafinius objektus (Smith, Ferguson, 2005). Pasak G.
Albano, matematikos e. studijy modelis remiasi fak-
toriais, kurie priklauso trims skirtingiems lygmenims:
kognityvinis lygmuo apima konkrecias savokas ir me-
todus; metakognityvinis lygmuo — mokymosi proceso
savikontrol¢; nekognityvinis lygmuo — isitikinimus,
emocijas, pozilirius ir visus emocinius aspektus, for-
muojancius besimokanciyjy kritinius sprendimus ir
veiklas (Albano, 2006). V. James (2008) tyrimai pa-
rodé, kad verbaliné ir regimoji informacija, nepaisant
jos perteikimo biido, yra pagrindinis rodiklis, formuo-
jantis studento zinias. Pasak P. Honey ir A. Mumford,
studentai skirstomi i eksperimentatorius — linkusius i$
karto pabandyti igytas zinias praktikoje, registratorius
— pirmiausia kaupiancius zinias ir tik po to jas apiben-
drinancius, pragmatikus — ieSkancius naujy idéjy bei
teoretikus — jiems aktualu patiems daryti apibendri-

e Maintenance of comments. This tool enables to
comment any Moodle page (Moodle comments
block 2011);

e Plagiarism control. This is a Moodle module
with the Moodle VTE function for control
of plagiarism (Moodle plagiarism prevention
2011).

Criteria for Assessment of Tools

Applying the method of content analysis of verbal
documents, the works describing the features of tools,
which are most suitable for teaching mathematics in the
e-learning course at the higher education institution,
are analysed. Based on the results of the analysis, the
expert survey of seven teachers-experts of
University has been carried out. The expert survey was
carried out in a direct contact way. Choosing experts for
the survey, two main criteria have been considered:

o the expert has not less than three year experience
of teaching any mathematical subject at the
university;

e the expert has prepared or must be preparing
an e-learning course or has completed training
on distance course preparation and has the
certificate certifying the completion.

In 1986, based on B. Holmberg (Holmberg 1983)
theory, D. Keegan (Keegan 1991) named six most
important peculiarities of preparing distance course
materials. Based on literature analysis, H. T. K. Yee, W.
S. Luan, A. F. M. Ayub and R. Mahmud distinguished
four factors influencing students’ e-learning: gender,
attitude towards learning on the Internet, simplicity of
usage and perception of usefulness (Yee et al. 2009).
G. Smith and D. Ferguson stated that teachers of
mathematics, preparing materials for the e-course,
encounter the problem of inserting mathematical
expressions;i.e.,thelanguage forinsertingmathematical
expressions is not maintained, that is why they have to
be inserted as graphic objects (Smith, Ferguson 2005).
According to G. Albano, the model of mathematics
e-learning is based on factors which belong to three
differentlevels: the cognitive level, which encompasses
concrete concepts and methods; the meta-cognitive
level, which encompasses self-control of the learning
process; the non-cognitive level, which encompasses
beliefs, emotions, attitudes and all emotional aspects,
forming learners’ critical decisions and activities
(Albano 2006). V. James’ (James 2008) researches
demonstrated that verbal and visual information,
independently of the way of its conveying, is the key
indicator forming students’ knowledge. According to
P. Honey and A. Mumford, students are distributed into

iauliai
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nimus, ieSkoti medziagos tarpusavio sarySiy (Honey,
Mumford, 1992). E. studijos yra efektyvesnés, kai jose
naudojamos: a) kognityvinés studenty savybés — sam-
prata, kalba, mastymas, démesys, atmintis, vaizduoté,
savoky formavimas, panaudojant turimas zinias, inte-
lektas; b) psichomotorinés ziniy formavimo galimybés
— garsas bei kitos tiesioginio poveikio priemonés; c)
jausmai ir stereotipai (Solso, Maclin, Kimberly, 2007).
Pasak amerikie¢iy mokslininko E. Tulvingo, Zzmogaus
atmintis suskirstyta i: semantin¢ — ¢ia saugoma verba-
liné informacija, abstrak¢ios idéjos, tai kalbos suvoki-
mo mechanizmas; epizoding — saugancia informacija
apie konkreCius iSgyvenimus, jvykius; procediring
(arba asociatyviaja) — saugancia informacija apie {vy-
kius, reakcija ir ju sarysius (Tulving, 1972). E. studijy
procese informacija dazniausiai jsimenama per se-
manting atmintj. Reikéty pazyméti, kad medziaga isi-
menama geriau, kai i informacijos isiminimo procesa
itrauksime epizodine atmintj, aktyviai veikiancig, kai
taikomos interaktyvios aplikacijos nuotoliniame kur-
se. Tai gali buti judantys paveiksléliai, iskylantys lan-
gai, garsiniai signalai ir kiti netikéti ir malonts jvykiai.
Procediiriné atmintis formuos sarySius, sudarancius
pateikiamos medziagos ir tam tikry jvykiy studijuojant
medziaga asociacijas.

ISnagrin¢jus Lietuvoje spausdintus verbalinius
e. studiju kursy rengima apibtidinanc¢ius dokumentus,
skirtus auk$tyju mokykly déstytojams, nurodyti Sie
sékmingo mokymo(si) salygas uztikrinantys principai:
vaizdumas, samoningumas ir aktyvumas, prieinamu-
mas, sistemingumas ir nuoseklumas, ziniy tvirtumas,
teorijos ir praktikos rySys (Rutkauskiené ir kt., 2003,
Rutkauskiené ir kt., 2007).

Verbaliniy dokumenty analizés metodu nustatytos
e. kurso bei irankiy savybés, turinCios jtakos matema-
tikos mokymuisi aukstosios mokyklos e. studijy kurse,
pateiktos atrinktiems ekspertams. Tiesioginio kontak-
to metu kiekvieno eksperto buvo paprasyta, remiantis
savo asmenine patirtimi, suformuluoti ne maziau nei
penkis VMA jrankiy vertinimo kriterijus. Apibendri-
nant apklausos rezultatus buvo taikomi du pagrindiniai
kriterijai: a) {jvardyta VMA {rankio vertinimo kriteriju
galima priskirti bent vienam i§ dokumenty analizés
metodu nustatyty veiksniy; b) kriterijus atmetamas,
jei ji nurodé tik vienas ekspertas. [vertinus matema-
tikos déstytoju ekspertinés apklausos rezultatus buvo
atrinkti Sie VMA jrankiy vertinimo kriterijai:

e Matematiniy iSraisky, parengty panaudojant
TEX (Tex users group 2011) dokumenty ren-
gimo kalba, palaikymas. TEX matematiky aka-

experimenters, who are inclined to try out the acquired
knowledge in practice immediately, reflectors, who
first accumulate knowledge and only then generalise
it, pragmatists, who look for new ideas and theorists,
who find it relevant to generalise themselves, look for
interrelations of material (Honey, Mumford 1992).
E-learning is more efficient when it employs: a)
students’ cognitive features: conception, language,
thinking, attention, memory, imagination, formation
of concepts using existing knowledge, intellect; b)
psycho-motoric possibilities of knowledge formation:
sound and other means of direct impact; c) feelings
and stereotypes (Solso, Maclin, Kimberly 2007).
According to the American scientist-psychologist E.
Tulving, human memory is subdivided into: semantic
memory, storing verbal information, abstract ideas,
which is the mechanism of language perception;
episodic memory, storing information about concrete
experiences, events; procedural or associative memory,
storing information about events, reaction and links
between them (Tulving 1972). Information in the
e-learning process is most often memorised through
semantic memory. It has to be noted that materials
will be memorised better when we involve episodic
memory into the process of memorising information;
this memory actively operates when interactive
applications are applied in the distance course. These
can be moving pictures, emerging windows, audio
signals and other unexpected and pleasant events.
Procedural memory will form links, making up
associations between the given material and certain
events, studying the material.

Having analysed printed verbal documents
describing preparation of e-learning courses for
teachers of higher education institutions, the following
principles ensuring successful teaching and learning
conditions are distinguished: picturesqueness,
consciousness and activeness, accessibility,
systematicity and consistency, firmness of knowledge,
link between theory and practice (Rutkauskiené et al.
2003, Rutkauskiené et al. 2007).

Employing the method of content analysis, the
identified features of the e-course and tools influencing
learning mathematics in the e-learning course at the
higher education institution were submitted to chosen
experts. During the direct contact every expert
was asked to form not less than five criteria
for evaluating VTE tools, based on personal
experience. Generalising the results of the survey,
two main criteria were applied: a) named criterion
for evaluating the VTE tool can be attributed at
least to one of the factors, identified by the content
analysis method; b) the criterion is rejected if it is
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deminéje visuomengje laikoma kaip geriausia
priemone, skirta sudétingoms matematinéms
iSraiSkoms pavaizduoti;

e Mokomosios medziagos perteikimas diskrecio-
mis dalimis su kiekvienos dalies ziniy jsisavini-
mo lygio {vertinimo galimybe, pagrista bihevio-
ristinés psichologijos atstovo B. F. Skinerio pro-
gramuoto mokymo idé¢jomis (Skinner 1965);

e Uzduociy, atlikty naudojant matematines siste-
mas idiegtas besimokanciyju kompiuteriuose,
pateikimo, jvertinimo ir komentavimo VMA
galimybeé;

o Interaktyvios saveikos tarp studijuojanéiyjy re-
alizavimas;

e Interaktyvios grafinés informacijos perteiki-
mas;

e Bendradarbiavimo bei zaidybiniy elementy tai-
kymas mokymo procese;

e Svarbiausiy sgvoky ir apibrézimy bei interakty-
viy santrauky rengimas ir perteikimas.

Irankiy panaudojimo matematikos mokymui
Moodle VMA tyrimas

Siekiant atrinkti tinkamiausius jrankius aukstosios
mokyklos matematikos mokymui e.studijy kurse buvo
atlikta ju funkciniy galimybiy lyginamoji analizé,
taikant verbaliniy dokumenty analizés metoda pagal
septynis suformuotus vertinimo kriterijus. Generaliné
aibé yra baigtiné, nes Moodle sitilo 40 standartiniy ir
78 specializuotus jrankius, kurie yra diegiami kaip mo-
duliai arba sistemos papildiniai (Moodle 2011). [ver-
tinti visy jrankiy empiriniai aprasai, taikant verbaliniy
dokumenty analizés metoda, todél tyrimo patikimu-
mas 100 proc.. Tyrimas vykdytas dviem etapais. Pir-
mame etape pagal empirinius jrankiy aprasus atmesti
tie irankiai, kurie nenaudotini matematikos mokymui
aukstosios mokyklos e.kurse. Po pirmojo tyrimo eta-
po atrinkti 27 standartiniai VMA Moodle jrankiai ir
11 specializuoty. Antrame etape pagal suformuotus
septynis VMA jrankiy vertinimo kriterijus {vertinti at-
rinkty jrankiy empiriniai aprasai ir savybés. Vertinant
irankiy ir nurodyty kriterijy atitikima buvo sudaryta
atitikties (toliau — AT) procentiné skalé [0, 100]. Jei
analizuojamas irankis visiskai neatitinka kriterijaus,
tai AT = 0 proc., jei pilnai atitinka — AT = 100 proc.
Kaip tinkami matematikos mokymui aukstosios mo-

pointed out only by one expert. Having evaluated
the results of mathematics teachers’ expert survey,
the following evaluation criteria for VTE tools
were selected:

e Maintenance of mathematical expressions,
prepared employing the language for preparation
of TEX (Tex users group 2011) documents. In
the mathematicians’ academic community TEX
is treated as the best means for representation of
complicated mathematical expressions;

e Conveyance of teaching materials by discrete
parts with the possibility of evaluating the
level of mastering knowledge of every part,
grounded on programmed teaching ideas of the
representative of behaviouristic psychology B.
F. Skinner (Skinner 1965);

e The possibility to submit, assess and comment
tasks in the VTE, accomplished using
mathematical systems, installed in learners’
computers;

e [mplementation of
between learners;

e Conveyance of interactive graphic information;

e Application of cooperation and game elements
in the teaching process;

e Preparation and conveyance of the most
important concepts, definitions and interactive
summaries.

interactive interaction

Research on Usage of Tools for Teaching
Mathematics in the Moodle VTE
Seeking to choose the most suitable tools
for teaching mathematics in the e-learning course,
comparative analysis of possibilities of their functions
was carried out, applying the content analysis method
according to seven formed evaluation criteria. The
general set is finite because Moodle offers 40 standard
tools and 78 specialized tools, which are installed as
modules or supplements of the system (Moodle 2011).
Empirical descriptions of all tools were considered,
applying the content analysis method; therefore,
reliability of the research is 100%. The research was
carried out in two stages. In the first stage according to
empirical descriptions oftools, such tools which should
not be used for teaching mathematics in the e-learning
course at the higher education institution were rejected.
After the first stage of the research 27 standard VTE
Moodle tools and 11 specialized tools were selected.
In the second stage according to formed seven criteria
for evaluation of VTE tools empirical descriptions and
features of chosen tools were evaluated. Evaluating
correspondence of tools to distinguished criteria,
percentage scale of correspondence (further referred to
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kyklos e.studijy kurse buvo atrinkti tie VMA Moodle
irankiai, kuriy AT > 80proc..

Pirma kriterijy tenkino §ie standartiniai VMA iran-
kiai: resursas, zodynélis (AT =90 proc.), duomeny bazé
(AT = 95 proc.), kontrolinis (AT = 97 proc.), virtualus
seminaras (AT = 83 proc.), pamoka (AT =91 proc.). I$
specializuoty irankiy atrinkti tik du: DragMath (AT =
100 proc.) (zr. 2 pav., a) — TEX intarpy rengimo jran-
kis, turintis grafing vartotojo sasaja; b) Formula (AT =
97 proc.) (zr. 2 pav., b) — interaktyviy klausimy rengi-
mo priemoné su galimybe taikyti matematinés logikos
taisykles vertinant studenty atsakymus.

as CO) was set [0, 100]. If the analysed tool completely
does not correspond to the criterion, then CO=0%,
if it completely corresponds, then CO=100%. Such
VTE Moodle tools that have CO>80% were chosen
as suitable for teaching mathematics in the e-learning
course at the higher education institution.

The following VTE standard tools met the first
criterion: resource, glossary (CO=90%), database
(CO=95%), test (CO=97%), virtual workshop
(CO=83%), lesson (CO=91%). Only two specialized
tools were selected: DragMath (CO=100%) (see Fig.
2, a) — the TEX tool for designing insertions, which
has the user’s graphic link; Formula (AT=97%) (see
Fig. 2, b) — the tool for preparing interactive questions
with the possibility to apply logic rules, evaluating
students’ answers.

Question text @

VHI(BDt) v|| VHL&HQ v| B I g -S- % < Ej &) (u

ESEE N EEEE Yy —teew QOQROSR ©

Calculate and enter correct answer,
How rmuch will be {a}+{bf {#1)
Hawwe much will De{{af*{BH [#2)

a) DragMath

b) Formula

2 pav. Specializuoti VMA Moodle irankiai, naudojantys TEX

Fig. 2. Specialized VTE Moodle Tools that Use TEX

Antraji kriterijuy tenkino tik vienas standartinis
VMA Moodle jrankis pamoka (AT = 100 proc.) (zr. 3
pav.), kuri naudojant galima parengti mokomaja me-
dziaga diskreCiomis dalimis su kiekvienos dalies Zi-
niy jvertinimo galimybe. Cia studentas gali pasirinkti
individualy mokymosi tempa. Pagal nurodytus krite-
rijus sistema automatiskai parenka tolesng mokymosi
eigq: grazina atgal, jei studento zinios nepakankamos;
nukreipia i papildoma kursa, jei studentas turi nepa-
kankamas bazines Zinias, reikalingas Siai matematikos
kurso daliai jsisavinti; pateikia kitq medziagos dalj, jei
studento ivertinimas atitiko numatytuosius kriterijus.
Irankis realizuoja bihevioristinés psichologijos teore-
tiko B. F. Skinerio programuoto mokymo id¢jas, ku-
rias véliau plétojo N. L. Gage ir D. C. Berliner (Gage,
Berliner, 1994).

Treciaji kriteriju tenkino tik vienas standartinis
irankis — uzduotis (AT = 100 proc.). Naudojant §j iran-
ki studijuojantysis pateikia savo darba, o déstytojas ji
vertina, gali komentuoti bei persiysti studentui patai-
syti surasgs savo pastabas.

The second criterion was met only by one standard
VTE Moodle tool — the lesson (CO=100%) (see Fig. 3).
Using it, one can prepare teaching materials in discrete
parts with the possibility of assessing knowledge of
every part. Here the student can choose individual
pace of learning. According to set criteria, the system
automatically chooses further process of learning:
returns back if the student’s knowledge is insufficient;
directs to the additional course if the student has
insufficient basic knowledge necessary for mastering
this part of the mathematics course; gives next part of
the material if the student’s assessment corresponds to
the foreseen criteria. The tool implements programmed
teaching ideas of the theoretician of behaviouristic
psychology B. F. Skinner, which were later developed
by N. L. Gage and D. C. Berliner (Gage, Berliner
1994).

The third criterion was met only by one standard
tool — the task (CO=100%). Using this tool, the learner
submits his/her work and the teacher assesses, can
comment and forward it to the student to correct,
having given his comments.
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eli pasirinkimai Tiesa/Metiesa
Page title:

Is f(x) a function?

Page contents:
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Lesson

Question type: (7]

Trumpas atsakymas
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Skaitinis Sutapirmas (atitikimas) Essay

input of a specified type.

A function, in a mathematical sense, expresses the idea that one quantity (the
argument of the function, also known as the input) completely determines another
quantity (the value, or the output). & function assigns exactly one value to each

The f(x) is function?

3 pav. Pamokos (angl. Lesson) jrankio kriterijy aprasymo langas

Fig. 3. The Window Describing Criteria of the Tool — the Lesson

Pagal ketvirtaji kriterijy, atrinktos Sios standartinés
aktyvinimo priemonés: forumas (AT = 100 proc.) (Zr.
4 pav.), pokalbis (AT = 95 proc.), virtualus seminaras
(AT = 84 proc.), dialogas (AT = 81 proc.), socialinis
forumas (AT = 89 proc.), zurnalas (AT = 81 proc.), Zi-
nutés (AT = 82 proc.). Reikéty pazyméti, kad forume
yra galimybé reitinguoti studijuojanciyjy pasisakymus.
Tai suaktyvina ju procediiring atmintj, todél geriau isi-
savinama studijuojama medziaga. Virtualiy seminary
organizavimas sudaro galimybeg studentams ne tik da-
lyvauti seminare, bet ir vertinti, analizuoti, komentuoti
bei reitinguoti kity kurso dalyviy pateikta medziaga.
I§ specializuoty jrankiy atrinkti du: NanoGong (AT =
98 proc.) (zr. 4 pav.) — irankis, leidziantis palikti gar-
so zinutes kurse; Video (AT = 99 proc.) — jrankis, lei-
dziantis ikelti filmuota medziaga, taiau jis turi ribota
interaktyvuma.

According to the fourth criterion, the following
standard activation means were selected: forum
(CO=100%) (see Fig. 4), conversation (CO=95%),
virtual workshop (CO=84%), dialogue (CO=81%),
Wiki (CO=89%), journal (CO=81%), messages
(CO=82%). It has to be noted that the forum provides
with a possibility of rating learners’ comments; this
activates learners’ procedural memory; therefore,
studied materials are mastered better. Organisation
of virtual workshops creates a possibility for students
not only to take part in the workshop but also evaluate
works of other course participants. Here everyone can
review other course participants’ submitted materials,
analyse them, comment and rank. Two specialized
tools were selected: NanoGong (AT=98%) (see Fig.
4) — the tool enabling to leave audio messages in the
course; Video (AT=99%) — the tool enabling to load
filmed material but it has limited interactivity.

> e (m L'

=1.00

Submit Assignment

Audio medzZiagos jkélimas

Available from: Antradienis. 2010 spalio 5. 13:10
Data pristatymui: Antradienis. 2010 spalic 12. 13:10

4 pav. NanoGong irankis
Fig. 4. The NanoGong Tool
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Penktaji kriterijy visiSkai tenkino tik viena speci-
alizuota programa GeoGebra (AT = 100 proc.) (zr. 5
pav.). Ji lengvai integruojama { VMA Moodle. Su Sia
programa galima parengti aukstosios mokyklos mate-
matikos kurso teorinés medziagos grafines interpreta-
cijas, testy klausimus. Programa yra interaktyvi, todél
studentai gali modifikuoti déstytojo pateikta grafing
medziaga pagal uzduotyje nurodytus kriterijus, anali-
zuoti pokycius, vertinti savybes.

The fifth criterion was fully met by only one
specialised software GeoGebra (CO=100%) (see
Fig. 5). It is easily integrated into VTE Moodle. This
software enables to prepare graphic interpretations,
test questions of theoretical mathematics course of the
higher education institution. The software is interactive;
therefore, students can modify the teacher’s given
graphic material according to the criteria indicated in
the task, analyse changes, evaluate features.
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5 pav. Uzduoties rengimo langas, taikant GeoGebra programa
Fig. 5. Window for Preparation of the Task, Applying the GeoGebra Software

Sestaji kriterijy tenkino $ie standartiniai VMA Mo-
odle jrankiai: duomeny bazé (AT = 86 proc.), zurnalas
(AT = 82 proc.), socialinis forumas (angl. Wiki) (AT
= 93 proc.), internetinis dienorastis (angl. Blog) (AT
= 90 proc.), pasirinkimas (AT = 84 proc.). Duomeny
bazéje pirmiausia déstytojas apraso duomeny saugy-
klos struktiirg, po to renkama medziaga, kurig gali
komentuoti studentai. Zurnalas naudojamas tada, kai
déstytojas nori vykdyti individualia studenty apklausa.
Sis jrankis individualizuoja mokymo procesa, padeda
studijuojantiems i$vengti kai kuriy asmeniniy psicho-
loginiy problemy, kai studentas nenori, kad bendra-
kursiai Zinoty jo ziniy ir gebéjimy lygi. Pasirinkimas
— tai jrankis, leidZiantis organizuoti balsavimus dél
konsultacijos ar kity déstytojo planuojamy ivykiy lai-
ko ir pan. Pasirinkimo déka studentas pasijunta kaip
visavertis kurso dalyvis, kurio nuomonés visada yra
atsiklausiama. Socialiniame forume kiekvienas gali
i$sakyti savo nuomong, mintis bei rasyti komentarus.
Internetinis dienorastis — tai priemoné leidzianti studi-
juojanciajam susikurti e. kurse savo dienorastj, susijusi
su aukstosios mokyklos matematikos kurso tematika.
Cia studentas gali ,,i8sikrauti®, pasidalyti savo proble-

The following standard VLA Moodle tools met
the sixth criterion: database (CO=86%), journal
(CO=82%), Wiki (CO=93%), blog (CO=90%),
choice (CO=84%). In the database first of all the
teacher describes the structure of data storage, then
material is collected, which can be commented by
students. The journal is used when the teacher wants
to test individual students. This tool individualizes
the teaching process, helps learners to avoid certain
personal psychological problems when the student
does not want other students to know the level of his/
her knowledge and abilities. The choice is the tool
enabling to organize voting regarding consultation or
timing of other events planned by the teacher, etc. The
choice enables the student to feel a full-fledged course
participant, whose opinion is always considered. In
Wiki everyone can impart his/her opinion, ideas and
write comments. The blog is the means enabling the
learner to create his/her diary in the e-course, related to
the mathematics course topic of the higher education
institution. Here the student can “unload”, share his/
her problems, discoveries and expectations with
course participants and the teacher. From specialised
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momis, atradimais ir lukesciais su kurso dalyviais bei
déstytoju. IS specializuoty jrankiy geriausiai §i krite-
rijy atitiko Hot Potatoes (AT = 99 proc.) programa.
Tai daugiafunkciné priemoné, leidzianti VMA rengti
interaktyvias uzduotis, kuriose naudojami standarti-
niai apklausy komponentai ir Zaidybiniai elementai:
kryziazodziai (zr. 6 pav.), délionés. Naudojant Hot
Potatoes parengta aukstosios mokyklos matematikos
e. kurso medziagg per zaidimus aktyvinama studento
asociatyvioji atmintis, taip gerindama studijuojamos
medziagos isiminima.

tools this criterion was best met by the Hot Potatoes
(AT=99%) software. This is a multifunctional means
enabling to prepare interactive tasks, which employ
standard survey components and game elements, in
the VLE: crosswords (see Fig. 6), puzzles. E-course
mathematics materials of the higher education
institution prepared with Hot Potatoes through games
activate the student’s associative memory, this way
improving memorising of the studied material.

Crossword

Complete the crossword, then click on "Check” to check your answer. If you are stuck, you can click on "Hint" to get a free letter. Click on a nurber in
the grid to see the clue or clues for that number.

Check

6 pav. VMA Moodle kryziazodis, parengtas su HotPotatoes
Fig. 6 VTE Moodle Crossword Prepared with Hot Potatoes

Septintaji kriterijy tenkino tik vienas standartinis

irankis — Zodynélis (AT = 100 proc.). Jis gali buti nau-
dojamas kurso savoky kartojimui. Zodynélj gali pildy-
ti tik déstytojas arba déstytojas ir studentai. Siekiant
iSvengti nesusipratimy, galima kontroliuoti studenty
ivesty savoky teisinguma ir jas itraukti i zodynélj arba
atmesti.

Irankiy lyginamosios analizés rezultatai parodeé,

kad VMA Moodle turi pakankamai didel¢ standarti-
niy irankiy aibg¢ aukstosios mokyklos matematikos e.
studijy kurso rengimui. Panaudojant specializuotus
interaktyvios saveikos irankius aktyvuojama studi-
juojanc¢iyjy semantiné, epizodiné bei procediiriné at-
mintys, kurios padeda jam geriau isisavinti pateikiama
matematikos kurso medziaga. Reikéty pazymeéti, kad
kai kurie Moodle VMA analizuoti jrankiai tenkino
daugiau nei vieng analizés kriterijy.

ISvados
e Remiantis verbaliniy dokumenty analizés ir
eksperty ekspertinés apklausos rezultatais su-

Only one standard tool — the glossary — met the
seventh criterion (AT=100%). It can be used for
repeating the concepts of the course. The glossary
can be filled in only by the teacher or by the teacher
and students. In order to avoid misunderstandings,
correctness of the concepts introduced by students can
be monitored and they can be included in the glossary
or rejected.

The results of the comparative analysis of tools
demonstrated that VTE Moodle has a sufficiently large
set of standard tools for preparation of mathematics
e-course of the higher education institution. Employing
specialized tools of interactive interaction, semantic,
episodic and procedural memories are activated, which
help learners to master the given mathematics
course materials better. It must be noted that
certain tools analysed in Moodle VTE met more
than one analysis criterion.

Conclusions
e Based on the results of content analysis and
experts’ expert survey, seven assessment criteria
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formuoti septyni VMA jrankiy vertinimo krite-
rijai.

e Remiantis Moodle VMA jrankiy empiriniais
aprasais, taikant verbaliniy dokumenty analizés
metoda, 1§ baigtinés jrankiy aibés atrinkti 27
standartiniai ir 11 specializuoty jrankiy, tinka-
mu aukstosios mokyklos matematikos e. kur-
so rengimui. Naudojant lyginamosios analizés
metoda, atrinkti jrankiai jvertinti pagal septynis
vertinimo kriterijus. Nustatyta, kad matemati-
kos mokymui aukstosios mokyklos e. studijy
kurse geriausiai tinka naudoti 16 standartiniy ir
6 specializuoti Moodle VMA jrankiai.
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