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Abstract: Today, in learning process, in addition to traditad teaching methods, educational
software is increasingly used. This paper presaniava application that allows the user to learn
better and faster, modular programming in a spegiffogramming language (C language). The
application is intended to be used in the teachiraress (university or high school). Unlike other
such applications, test questions are generateduhycally, at the beginning of a new test.

new application without changing the rest of the
1. INTRODUCTION program.
- Repeated code can be replaced by a function
Present day projects in engineering andall.

science are too large and complex to implementA modularized program is simpler and easier to
as single large programs. The problem should b®ad, understand, and maintain because each
divided into smaller problems along logical linesmodule only does one specific task.
and the smaller problems analyzed in order te Independent modules are modules that
understand the big picture of the entire problemcommunicate with the rest of the program only
In the development of very large programsthrough data that is explicitly passed to them or
which can vary from a few thousand to millionsreturned from them. Independent modules are
of lines of code, development can be undertake@asier to debug. [1]
by teams of programmers, with each team E-Learning domain directly resulted from
working with a defined subgroup of the functionsthe development of communication techniques
that make up the whole program. The project cand started its popularity since 1980°. With the
be easily managed if it is divided into specificincrease performance of computing equipment,
tasks and further divided into subtasks that caaducation systems tend to impose themselves as
be easily understood and programmed. Tasks afieddispensable tools for a modern educatign
subtasks are defined as the functional units of tHeearning is an extremely effective way to
program. Modular programs have the followingimplement educational programs for both higher

advantages: education and for other forms of education,
- Smaller modules are easier to understand arftBcause it adapts students needs, but also for
maintain. adults who want to train in areas and

- Separate modules can be tested independent§chnologies, in the lack of time, and different
before the entire program is written andcapacity of assimilation.

executed. It can be self paced or instructor led and
- Different programmers can write differentincludes media in the form of text, image,
modules. animation, streaming video and audi}

- Modules can be modified or replaced by new E-learning applications and processes
modules to tune the program to the needs of iaclude Web-based learning, computer-based
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learning, virtual classrooms and digitalstored by the server application in an XML

collaboration. Content is delivered via thedocument.

Internet, intranet/extranet, audio or video tape, The test may contain a variable number of

satellite TV, and CD-ROM. questions, which is selected by the user. The user
Electronic education covers a broadgo through the test in both directions ("Next" and

category of applications and processes.Back") and he can change any of the previously

Acronyms like CBT Computer-Based Training answers.

IBT (Internet-Based Trainingor WBT (Web- When the user ends the test, his answers
Based Traininyy have been used as synonyms tare collected and submitted to the server
e-Learning. [3] application which will transmit the feedback

represented by the set of the correct answers. The
user can browse the test again, but this time to
2. APPLICATION DESCRIPTION make a comparison of given answers against the
AND FUNCTIONALITY correct ones received from the server. On the
basis of wrong answers given by the user the
The main objective of this application is server establishes the user's weaknesses, and
testing and teaching modular writing programs irguides him tago through a document to help him
the C programming language. The applicatioracquire new knowledge, specifically in the area
aims to test the user's ability to declare thevhich has proved to have difficulties.
header of a C function correctly. For both, server and client application, is
The application was developed in Javanecessary that the virtual machine Java to be
using the multiple facilities provided by it, suchinstalled, using the standard package provided by
as network programming using sockets. Sockedun, and can be downloaded free from its official
classes are used to represent the connectiovebsite.
between a client program and a server program,  The server application is responsible for
the java.net package providing two classesieceiving, verification and validation of user
Socket and ServerSocket that implement thauthentication data (data that are stored in an
client side of the connection and the server sidML file: "utilizatori.xml"), but also for
of the connection, respectively.[4] generating and correcting tests for each uSer.
Other facilities are: the possibility to the other side,ht client application provides
achieve a friendly graphical user interface, USin%e necessary graphica| user interface.
well known interactive graphic elements At the beginning of the application the user
(pushbuttons, edit panes or text panesas to create an account, by entering the
comboboxes), processing XML documents useflecessary data in the edit boxes with suggestive

in this application to store data inputjapels, for each field separately, as shown in
(authentication data: name, password, year Gfigure 1.

study, group, teacher, number of questions of th(2 cresre conr imzerer = o) i
test), but also to save the outputs of the test (te
date, the number of correct answers of the tes

eventually a score), the possibility of calling ume: ] erenume: | |

system processes (notepad.exe) for learning. Paroiw [ | contmapaoa]
When a client connects to the server, tes| rrotesor | |

questions are generated by the server, it usg answaw [ Joemes [ ]
random values for the elements contained in th| vt==ertes = I~
header of a C function, namely: the type of returr
value after calling this function, the function
name and list of parameters.

Each user can create an account at the=
beginning of the application, based on which the
results obtained after testing for each user are
recorded. The connection at the test is based on
the name (first name and second name) andt
password. Authentication data and results are

DATE UTILIZATOR NoU:

Continuare || Renunta

Fig.1 New account window

If the user has already an account, he can
lect the option "Nu" of the list labeled
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"Utilizator nou" and click the button To complete the test the user will have to
"Continuare”. click "Rezultat", and test results are saved in the
file "utilizatori.xml" in  appropriate fields,
The graphic window called by pressing thespecific for current user.
button “Continuare” is shown in Figure 2, and it

is used to introduce the data necessary for th=ssee T = ==
user Iog”"] to the test (fu” name and password 4Ii|ttndu:=t‘i‘11‘wIa":s:ﬂurar‘ﬂiwnsulﬁler‘em5it‘uﬂ|illo;dem’ﬂ’llos:‘ ‘ l ‘ ) - . )
Besides these data it is needed the selection '
the number of questions in the test, using the lis I
Iabeled IlNumar intrebari teStH. 233 ce serie antetul uneifunctil C, °, care returneaza un numarrea, si are doi przmetii un parametr. de tip caracter si ur parametiu de tpintreg
r N K
|£| TESTAREA ST INVATAREA SCRIERT MODULARE A PROGRAMELOR =RECN X 3 3a ce sorie antete] unel funci €, .czrmmmemuwjmmz e i ]
INTRODUCET! DATELE DE AUTENTIFICARE: f( )
wne: [ I =
ume:
Prenume: ’7
Parola: ,7
Tptest:  [Testeanttefuncic || i )
Numar intrebari test: ﬂ Flg.4 Test WIndOW
At the end of the test the user has the
possibility to compare his responses against the
Fig.2 Login window correct ones (correct answers are marked with
green and the wrong ones with red).
(2] Testoe student Fobea low [ESET—=)

To start the test itself it iS NECESSArY 10 comuae s s ot i raspssui crstesesscums 2 aspnsas crst
click "Start Test" button. At this point the client | ™ S
aplication sends the command to start the test.
the login data of current user are correct, the
server will generate the test questions an
transmits them to client application. If login
informations aren’t correct, it will generate a
warning message and the user will have tg
reintroduce them.

cetipreal

£ inta,intb,double ¢ )

2.a se scre anetul uneiunct C,,cae reumeaza un nurma rea, i are 6ol paramet un parametru de i real siun paramet de tp caacter

Raspunsul corect:  doudle  f( doudle achard )

|£) TESTAREA STINVATAREA SCRIERI MODULARE A PROGRAMELOR =8| % Flg,5 Comparlson Of results

INTRODUCETI DATELE DE AUTENTIFICARE:

Also, is generated another graphic

# window, as you can see in Figure 6, which
R allows the user to take a new test by choosing the
Tptest: oot amoiomncnc |~} number of the questions of new test and pressing

Numar intrebari test: [15 T+] T ——

the button "Test Nou", or whether to leave the

application by pressing the button "lesire".
|£| TESTAREA SIINVATAREA SCRIERI MODULARE A PROGRAMELOR = El ﬂh‘

D
(1) Dpatele introduse nu corespund unui uilizator existent!

J

Selectati variantele dorite:

Fig.3 Effect of wrong login information

Tip test: Teste antete functii C [+]

Test questions will be displayed on the
surface of a graphic window, with the structure
shown in Figure 4. On each window will be
displayed three questions, and the user will entg
the answers in the edit text boxes correspondir]
to each question.

Numar intrebari test: [15 [+

Test Nou | | lesire

Fig.6 New test window
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random number in the field [1,3], wich will
If the number of wrong answers isrepresent the number of function parameters, and
greater than 25% of the total number ofthen in a similar manner used in generating the
questions, the server sends to the client a hetgpe of returned value of function, are generated
text material containing information aboutthe parameters type. After obtaining all values
modular programing in C. The server makes amvolved in formulating the question, the
intelligent selection of the needed help file, lwhsealgorithm makes sure that in the same
on the statistic of the wrong answers. The helpombination of values will be generated only
material will be presented by calling the systenonce in the current test.
process notepad.exe.
4. CONCLUSIONS
3. THE ALGORITHM FOR THE
GENERATION OF TEST In this paper we presented educational
QUESTIONS software, which can be considered to be part of
the category of e-learning applications. This
As it was said, the test questions aresoftware is used for testing and accumulation of
constructed individually based on the randonknowledge in the field of modular programming.
numbers generation. The application aims to test The client-server application is based on
the correctness of the formulation of C functionghe network programming in java using sockets,
headers for various situations considered. It iand uses the Java GUI (Graphic User Interface)
known that the header of a C function has th@rogramming to achieve the graphical interface.
following structure: The questions of the test are different for each
test, and they are randomly constructed based on
type_of_returned_valuefunction_name (list of = random number generation.
formal parameters) There is also an intelligent selection of a
help file, based on the statistic of the wrong
The name of the function (function_name)answers that will help the user to acquire new
is generically established to knowledge in the area in which he had
Let N be the total number of possible,encountered more difficulties.
distinct, returned values of function (void - ieth
function does not return any value, or int, double 5. REFERENCES:
and char,etc. if the function returns an integer, a
real number or respectively a character,etc.s It i[1].De Rama N. Reddy, Carol A. Ziegler, C
generated a random number in the field [0.N-1] “Programming for Scientists and Engineers
which has the following meaning: void - if the _ Applications”, p.266
generated random number is 0, int - if thd2l- Silviu Craciunas, Irina Ersek, “Modelul stamda
generated number is 1, double - if it is generated http://depmath.ulbsibiu.ro/chair2/craciunas/

2, and char — If. Itis gengrated 3.etc.. . model%20standard%20platforma%20eLearning.
To establish the list of parameters it is  ,q¢

necessary to first generate the number of). wikipedia, the free encyclopedia, “E-learning”
function parameters and then their type. In the accessed: http://en.wikipedia.org/wiki/E-learning
present application we considered the maximurf4]. Stefan Tanasa, Cristian Olaru, Stefan Andrei,
number of parameters to be three (this could be “Javade la 0 la expert”, Editura Polirom, 2003
easily modified). For this it is generated a

al unei platforme e-Learning”



