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Abstract. The curricula in different branches of agricultural sciences
(Horticulture, Agronomy etc.) include courses in applied mathematics. Previous
expertise shows that teaching such a discipline is quite difficult, as the core
knowledge of students in agricultural sciences is remote from this area and
their skills in dealing with the respective concepts are not always very strong.
Such difficulties are more visible when working with distance learning students.
Nowadays, e-learning technologies are considered to be among the most
efficient ways to improve the quality of teaching and studying. The paper
presents an e-learning project for teaching applied mathematics. The software
used to build such a course was Moodle.
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Rezumat. Programele diferitelor specialitati din stiintele agricole includ
cursuri de matematica aplicatda. Experienta aratd ca predarea acestor cursuri
prezinta dificultati specifice care sunt generate de nivelul anterior de cunostinte
pe care il poseda studentii la aceste specializari. Aceste dificultati se constatd
cu atdt mai mult la studentii de la invagamdnt la distanta. Tehnologiile e-

prezintd proiectul de realizare a unui astfel de curs de matematica aplicatd
folosind ca suport tehnic pachetul software Moodle.
Cuvinte cheie: e-learning, Moodle, invatamant la distanta

INTRODUCTION

E-learning means education via the Internet, network, or standalone
computer. However, e-learning would not be possible without a modern computer
infrastructure, as it uses electronic applications and processes to learn, and
transfers skills and knowledge via network. E-learning applications and processes
include Web-based learning, computer-based learning, virtual classrooms, and
digital collaboration (Héhle J.).

The e-learning platforms represent virtual environments that change the
way people work and interact within the educational process. The virtual
environments can be used in the field of education, as a technology having the
potential to facilitate more active student and instructor collaboration and
learning, and help to provide distance education. They allow the instructor to
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teach courses at their own technological comfort level by providing templates for
course management. A student should get the real classroom experience even
while accessing the courses remotely (Jeffery C. et al., 2005).

MOODLE

The design and implementation of courseware, allowing remote student-
teacher interactions, can be achieved by using the features of Moodle a software
package for producing internet-based courses and web sites. As its developers
present it [3], Moodle is an Open Source Course Management System (CMS) that
educators can use as a tool for creating online dynamic web sites for their
students. The most recent Moodle version 2.0.2 was made available in February
2011.

Moodle supplements the traditional face-to-face learning by providing
online-classes, is user friendly, simple, efficient, easy to install on any platform
that supports PHP. It can be installed either on a web server or on a personal
computer. Moodle has the following main modules.

There are three categories of people that use Moodle:

The administrator is the one that has complete control of the installed
package and assigns different access rights to the others

The teacher is the one that designs a courseware, provides resources
within, designs quizzes and tests. The teacher keeps in touch with students, and
makes everything needed for them to perform the learning tasks.

The student is somebody that enrolls in a course, uses all its resources to
learn, co-operates with other students, with the teacher, makes homework, and
passes tests.

These three categories of users have different access rights to use the
various courseware modules like Site Management, Course Management,
Resource, Forum, and Quiz.

THE STRUCTURE OF A COURSEWARE IN APPLIED
MATHEMATICS FOR STUDENTS IN AGRICULTURAL
SCIENCES

Teaching applied math to students in agricultural sciences can be made
more efficient if the courseware is built using a large variety of teaching resources
like intuitive examples, self testing procedures, chatting with the other students,
keeping in touch with the teacher etc. Moodle provides such resources.

Following is a discussion on the features that Moodle has and their
application in an ongoing project of a math course.

The chapters names accompanied by brief explanations would be firstly
displayed such as the student can get acquainted with the contents (figure 1).
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Matematica Aplicata Jump to. B 5
Formation » Mate » Resources
Topic Name Summary

Cunint inainte De citit inainte de inscriere @
Cupninsul cursului De citit inainte de a incepe cursul
Prezentarea Profesonlor Alci gasiti citeva date despre profesors de la acest curs

1 Obiectivele captolului Descriers succinta a obisctislor
Continutul capitolului Auci veti gasi pe scurt continutul cursului -
Material de studiu cap 1 Ceea ce gasiti aici este ceea ce trebwe sa studiati indmdual
Bibliografie captol 1 Pentru 3 lua o nota mare la mate trebuie sa mai studiat 3 rmatoarele cadi
Exerciti 1 Aceste exerciti trebuie efectuate dupa ce ati parcus acest captol

2 Obiectisle captolului 2 Obiectie urmite
Continutul eapitolului 2 Tatrodkicere i programarca finiard idd principale
Material de studiu cap. 2 Ceea ce aveti de studis la acest capitol
Bibliografie cap 2 Pentru nota maxima trebuie $a studiati 51 aceste matenale:
O prozentars intoresanta Do retinut
Aricole stintiica Putsti sccesa urmatoarea adresa web pentru cauta articole stintics i lsgatura

cu acest curs.

Exerciti 2 Dupa ce ati invatat notiunite din capitolul 2 efectuati urmatoarele exerciti

3 Exerci Recaptulative Aceste exercit va vor ajuta s va pregatti pantru examen
Bibliografie Curs Ds citit
Activtate de cercetare a profesorilor de  Activitatea de cercetare este importanta pentru noi. Va prezentam aici ce am -

Fig. 1 — The course contents with brief descriptions

The resources that the student has access to appear to him on the first page.
All of the links the he needs are here: teachers' profiles, teachers contact, course
and tests calendar, the course itself, homework (figure 2).

Matematica Aplicata ‘You are logged in as CIPRIAN CHIRUTA (Logout)
Formation » Mate [ Turn edting oft || Tum student view on |
Peopls Topic outline Latest News
- X4 - X4
M Panticipants “ AGd a new topic

10 Jun, 14.02 P
e - Bine ati venit pe pagina cursulul de MATEMATICA BRI IR X
*Xtis el informatii nol more
'ent
B Forums Asist dr. Chiruta Ciprian 8, 1642
Quizzes Kyru@uaiasi.ro CIPRIAN CHIRUTA
B Resources SR AN Matematica Aplicata more.
= Older topics

B Suveyn Matematica Aplicata - pentru studentii D IEA = & X =
Search Forums R Camthune » & 4o Upcoming Events Z
* XTi= [F) Cuprinsul cursului = & & X = PR

= ) Prezentarea Profesonior » &# &X® Fiieion e s tpodedig @ieits

AR @ Add a resource [=] @/Add an actity._. i
10 =] New Event
Administration B ?
a“xrss [ Test 1 prefminar » & X = & & | Recent Activity
A T G Capitolul | - Elemente de matematica liniara = 4 & X = 1 =xetrs
Setings [E) Oblectivele capitolulul = 4 & X = Actity since Monday, 28 March
[) Continutul capitolulul = & & X = 2011, 10:02 AM
Full report of recent actity.
B Students 9) Material de studiu cap 1 S 8 X =
# Groups [£) Bibliografie capitol 1 = & & X = Nothing new since your last fogin
& Backup @ Eerciti 1 8 Ex=
& Restore Test1de autoevaluare + & KX ® & Course Summary =
:";""" @ |Add a resource [5] @/Add an actwiy... [5] = xetd
I~ Dannae Material de studiu oentru ¥
Dane @ Intemet | Protected Mode: On G~ M10% -

Fig. 2 — The starting page of the course

Formation » Mate » Enrol students

Note: it may not be necessary to use this page, since it is possible
for students to enrol themseives in this course

6 Enrolied students 25 Potential students

FOEDOR FILIPOV. filipow@uaiasi 10 ALINA-OANA COJOCARL, 0anaB28282@yahoo.com -
GEORGE UNGUREANU, ungurgeo@yahoo com ANAMARIA BARZU, ancabarzu@yahoo com

MARIA LARISA PARASCA, Iarisssa81@yahoo.com Calin Dordia. caiin dordia@auf org

MIHAI STANCIU, stanciuped@yahoo fr CARMEN OLGUTA BREZULEANU, olgutabrez@yahoo com
NICOLAE COJOCARU, nicco@usiasi.o CORNELIU LEONTE. famleante@yahoo.com

RALUCA ELENA MAFTECIUC, ralucam@uaiasi ro |CRISTINA ZLATI. ziaticns@uaiasi o

CULITA SIRBU. csirbu@uaiasi 1o

DAN BODESCU, dvbodescu@yahoo com

DANIELA COSTEA-CAPUSNEAC, id-agro@uaiasi ro 9
ELENA PETREA, ola_petrea@yahoo fr

etudiant! etudiant1, etudiant1@abv.bg =
otudiant? studiant2. studiant2@aby by

etudiant3 etudiant3, etudiant3@abv.bg

(GHERASIM NACU, nacy_gherasim@yahoo com

INA IULIANA MACOVEI, macovei_ina@yahoo.com

Liliana Luposor, liliana lupusor@auf org

MARIUS SORIN ZAHARIA. mzahania@uaiasi 1o

MIHAELA IVANCIA, mavancia@uaias 1o

MIHAI ISTRATE, mistrate@uaiasi 0

Nikolay Nikolo, nico@mbox contact bg >

@ WMoodle Docs for this page
You are logged in as CIPRIAN CHIRUTA (Logout)

Mate

@ Intemet | Protected Mode: On G v Ri0% -

Fig. 3 — Students can be enrolled and grouped in various ways
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The teacher can enroll and organize students, supervise the amount of time
that each student spends with different activities (figure 3)

Students can download the different study materials, can follow links and
upload their essays and homework (figure 4).

Matematica Aplicata You are logged n as CIPRIAN CHIRUTA (Logout)

Formation » Mate » Files

Modified Action

Name Size

1 Fotografii_din_Laboratorul_de_Informatica 3.3MB 10 .Jun 2010, 0336 PM Rename
B cap_1pat 4017KB 8 Jun 2010, 0451 PM Rename
® cap 200 242KB 9 Jun2010, 0355 PM Rename
18 cap_2 par 232KB  9Jun 2010, 0355 PM Rename

& exercitu_1.doc 34KB 10 Jun 2010, 10.31 AM Rename
& exercitii_2 doc 935KB  10.Jun 2010, 10:32 AM Rename
2 matematica_probleme pdt 191.1KB 10 Jun 2010, 10.35 AM Rename
& oproiu_chinuta_EFYRA_buc_cip ppt 2MB  9Jun 2010, 04:35 PM Rename
&) Prez_E_L_Ses_zoo pps 160.5KB 10 Jun 2010, 09'52 AM Rename
&l prezentarea_profesoriior ppt 605KB 10 Jun 2010, 09.50 AM Rename
) Tema_1.d0c 935KB 8 Jun 2010, 0507 PM Rename

With chosen ies [=]

Maks a folder Select all | [ Deselect all | Upload a file

(@ Moodie Docs for this page

You are logged in s CIPRIAN CHIRUTA (Logaut)

Mate.

@ intemet | Protected Mode: On v ®100% ~

Fig. 4 — Students can download learning support documents

Several advantages arise: the teacher can use various techniques in building
his course (pdf documents, PowerPoint presentations, video clips etc.). Moreover,
the teacher posts links to different Internet resources that can offer more
explanations and points of view (figure 5).

Tests and quizzes can have various forms according to different
pedagogical methods. Features like fixed solving time, or online notification of
results are available (figure 6).

Matematica Aplicata You are logged in as CIPRIAN CHIRUTA (Logout) |~

Formation » Mate Turn edting of || Tum student view on

Peo;l: " Topic outline Latest Nows
»
B Participants = Add a new topic
== Bine ati venit pe pagina cursului de MATEMATICA ER
Activities | CHIRUTA
et b APLICATA =it x = shopt ikl
Pentru i
For
= O“ e Asist dr Chiruta Ciprian Js 4z .
[ ouazzes Kyru@ualasi.ro CIPRIAN CHIRUTA
[ Resources shdxm Matematica Agkicata more
1 Surveys Ofder topics

Matematica Aplicata - pentru studenti ID IEA = It & X =

[ Cuvint Inainte = 4 & X =

[ Cuprinsul cursului = 3 & X ®

) Prezentarea Profesoriior = & & X
@ Add a resource.

Search Forums
= XTim
>

Advanced search @ =] @|Add an activity... [+

Upcoming Evants
- XeTtd

There are no upcoming events

Go to calendar

- New Event
Administration 1 r‘}l

=Xt -

% Tumn editing off @  Recent Acx;m,

R settings N

Acthty since Mondsy. 28 March

¥ Ed profie
5 Continutul capitolului = 4 & X 2011. 10:02 AM

% Teacners B M SapRchu Full rsport of recant acthity
& Students ) Material de studiu cap 1 48 & X =
& oo B Byt capiol 1 &8 Nothing new sincs your last logn
& Backup B Eerciti1 28 EX=
j I‘:‘:{:?"“ [Q Test 1 de autoevaluare S KX ® & Course Summary

3 Add a resource - Add an actit = xetd
- Reset @ sle -
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Sefety v Tgolsv v
St agan | ~
Wednesday, 30 March 2011, 10:15 AM

Wednesday, 13 April 2011, 10:18 AM

14 days

13 days 23 hours

T Mate: Test 1 de sutoevaluare.

Started on
Completed on
Time taken
Overdue:

Care este solutia ecuatiei ax*b=c?

a x=(c-b)/a,adiferitde 0

b.x=(c-b)/a

cx=c-bla o
d.x=10

Choose at least
one answer.

Este adevarat ca valoarea unei probabilitati se gaseste in intervalul [0, 17

Answer: True

False

Care este valoare lui Pl scrisa cu 5 zecimale?

Answer:

@ intemet | Protected Mode: On fa - ®iox -

Fig. 6 — Different types of questions within a quiz

The teacher can perform statistics on the results obtained during the testing
activities and draw conclusions for the future teaching (figure 7).

Ovenview | Regrade | Manual grading | tem analysis
Item Analysis Table®
i " _partial R. _ % Correct _, Disc. Disc.
Q# - Questiontext  Answerstext= FOON oo R%= ol SD S 0 ll oo
Intrebare 1 ros, galben
Care este ordinea albastru
ey corece & cllosor ©000) 258 (33%) 30% 0469 060 062
= r
drapelul national |
roman?
albastru,
galben, rosu (-09) 20 B3%)
galben, rosu
iy (000) 06  (0%)
roz, galben, (0.00) 2i6 (33%)
Intrebare 2 Fals
(132) Este adevarat ca 3
e | PAMANIAM 4ta (1.00) 46 (67%) 67% 0516 067 069
perfect rotund?
Adevarat (000) 06  (0%)
Intrebare 4 10(9.95.10.05)
(135) Care este nota
dlq ceamal marein (1.00) 36 (50%) 50% 0548 1.00 079
Romania?
4 (0.00) 18 (17%)
Intrebar fotbal -
Fig. 7 — Statistics on the test results
Calendar You are logged in as CIPRIAN CHIRUTA in student view (Logout)
Formation » Mate » Calendar » April 2011 [[Profersnces ]
Detailed Month View: Mais  [=] [ NewEveat | Monthly View
< March 2011 April 2011 May 2011 >  Globalewents  Course smwnis
Group events  User events
Sunday ~ Monday  Tuesday Wednesday Thursday  Friday  Saturday March 2011
1 2 Sun Mon Tue Wed Thu Fri Sat
Semestrul#l  Sesiune R
deschisa 6 7 8 9 10 11 12
13 14 15 16 17 18 19
3 4 5 6 7 8 9 20 21 22 23 24 25 26
Semestrul il 27 28 29 %0 3
April 2011
S M ” o ey | Sun Mon Tue Wed Thu Fri Sat
autoevaluare il
3 4 5 6 7.8 9
1 18 19 20 2 2 23 10 11 12[33] 14 15 16
Semestul i 17 18 19 20 21 22 23
24 25 26 27 28 29 30
24 25 2% 7 28 2 30
Semastrul I May 2019
Sun Mon Tue Wed Thu Fri Sat
128 4 S gl
Global events: shown (ciick to hide) Course events: shown (click to hide) 5 9 10 1 12 13 14
Group events: shown (click o hide) User events: shown (click to hide) 16 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31
@ Internet | Protected Mode: On Ya v R100%

Fig. 8- The calendar
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Each student can have his own calendar to keep of the duties and activities
he has to perform within the course (learning, homework, testing, teacher
contacting etc.). Figure 8 shows such a calendar.

CONCLUSIONS

Nowadays, e-learning technologies are considered to be among the most
efficient ways to improve the quality of teaching and studying.

Moodle is a suitable Open Source development environment for creating
and using e-learning course materials.

E-learning can improve the efficiency of teaching in all areas of agricultural
sciences, but would have a special effect in teaching topics in sciences like
applied mathematics.
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