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Multidisciplinarity in computer education: a
pedagogical experience

Luciano OgibosKi Alex Lopes de Oliveira Reginaldo Inojosa FilHaloZo José Neto

Abstract - This article describes a pedagogical experience
held in the University of Sao Paulo — Brazil (USP) inhe
Diversified Studies — Applications of Informatics course.
This is part of the School of Arts, Science and Humanities

techniques to solve real problems, keeping always in mind
their connection to research activities with social application

THE PROPOSAL OF THE DIVERSIFIED STUDIES (DS) COURSE

graduation course. The methodology used has been based bg g one of the Basic Cycle courses, available to the students

on the development of projects by small groups, using
informatics resources available in the computer laboratory
and the Internet. The developed projects were encouraged
into inter- or multidisciplinarity and focused on social and
humanistic applications. This method was inspired on
PBL (problem-based learning). In PBL students are the
pivot of the learning process and have the main
responsibility in the problem solving process. So, in the
described course the students are stimulated to find
solutions for their projects by using local and free web-
available resources. Good results, an excellent student
acceptation and a very good assimilation of concepts and
practices have been obtained.

Index Terms — Computer Education,
Problem Based Learning (PBL).

Multidisciplinary,

INTRODUCTION

The context this article refers to is the courséDofersified
Studies — Applications of Informatic3 his course is taught to

of all the EACH undergraduate courses, in their first aticle
year. EACH offered, in 2005, three DS courses. Studextds

to take two of them, one per semester. Options available were:
“Applications of Informatics”, “Culture, Communication and
Creativity” and “Text Production”. EACH has certain
flexibility to expand, to modify or to update this sétoptions

on need. The aims of the course include the study of ®abje

in a set of areas, through a modern optics, in ordeuide a
better general formation to the students, with the poggildli
handle themes non-usually explored in traditional courses.
Besides, the course tries to stimulate the interaction between
students from different undergraduate courses, withrigtya

of formations, by promoting contact with schoolmates from
different classrooms and specialties. This has showe tanb
efficient way to put multidisciplinarity into practice. The
Diversified Studies course, in its specialty “Applicaticofs
Informatics” offers a novel proposal for informatics teaching,
mainly for non-specialists. The education method adopted was
based on a set of project-development classes — aimed to
exercise practice and creativity skills, complemented with

students of the EACH - School of Arts, Sciences andonceptual lessons — intended to enforce the fundamentals for
Humanities at the University of Sao Paulo — Brazil (USP)the practical component. The course is composed of a
The pedagogical proposal of this USP unit is based on theequence of activities directed to the student’s familiarizatio
encouragement to multidisciplinarity, a concept recentlywith computers and its resources, which are considered as
adopted in the area of education. There are ten newonstant-use tools. Its aim is to prepare the studente to
undergraduate courses in the campus: Physical Activityersatile computer users, to efficiently use resources alailab
Science, Geriatrics, Environmental Management, Publiin the computer and the data communication networks.
Policies Management, Leisure and Tourism, Nature Science&nother intent is to motivate students to exploreahmputer
Marketing, Obstetrics, Information Systems and Textileand its resources for use on day-by-day personal, corgorat
Technology and Dressing. Considering the new educationahd social problem solving. The main characteristics of this
expectations, a single Basic Cycle was created for all thoseethod are:

undergraduate courses. In the basic cycle, students from all In-class practical activities;

specialties take a set of courses together, which enforces Development of complete projects during the classes;
multidisciplinarity. The main objective of Basic Cycle coursess  Development groups with heterogeneously-skilled
is to teach and to explore general, social and practical members:

knOW|edge SubjeCtS, |n|t|a"y W|th0ut Commitment W|th none, Enforcing project specification and use Of adequate
of the specific specialties. Thus, students are directed to focus computational tools to find a good solution for the
theirs attention toward the development and application of  ¢onsidered problems:
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* Enforcing self-learning of concepts needed for using the Developed Frojects
chosen tools;
« Selection of suitable tools to be used in the project; Educational Contribution |18
« Enforce learning practical details of the chosen tools. ot Fromon B
With such a differentiated format for the course, our main ' Nurrber of Frcjects
intent was to eliminate the usual worry in beginners about |  ermiidscipinary |23
direct contact with technology.
Additionally, one of the course premises is to stimulate th Fedegogeal Uity ®
integration and co-operation with other undergraduate cqurses o 5 1 15 2 %
therefore project subjects are encouraged to enclose one o
more of the elements below: Figure 1: Number of projects corresponding torthéns.

e Pedagogical utility;

e Inter- or multidisciplinarity;
e Social promotion;

*  Educational contribution.

55.3 % of the developed projects had fit at least two ef th
aims delimited in the previous item. Their distributicn
illustrated in figure 2:

Aims Reached
PROPOSED AND IMPLEMENTED PROJECTS 43%  140%
17,0%
Initially, some topics have been suggested for the projects & hone
encouraging diversity. Among many other suggestions, th B oo
. . o s
following have been included: 20.8% 0 30f the AiTs
* Video creation and edition; B 40f the Aims
e Creation of Web pages; 34,0%

* Non-conventional manipulation of Office-like packages;
« Handling images and drawings;

« Software development with programming languages;

« Database manipulation;

e Creation of multimedia resources.

Starting from. such. suggestion;, .the development 9roURSE9% of the groups.
chosen specific subjects and delimited a problem, applying &+
least one of the above-mentioned topics. In the initiabphit Project Subjects
was observed a preference for developing projects for th oans 0

Internet, e.g. the creation of web pages with specific contentg
web database programming, multimedia and image handlin
for Internet contents. It is important to emphasize that stmo
all proposed projects reached their goals and followed th 149% 0 Video Edition
expectations of the course, and most of the developeectsoj 0 Frograming
have explored more than one of the above mentioned item
Forty nine projects were developed in the first semester o
2005 by EACH-USP Basic Cycle students. The resultin
projects were analyzed and evaluated according to the Figure 3: Distribution of projects according te tthosen media.
previously established aims, and the following resulésew

Figure 2: Course aims versus project rates

Figure 3 illustrates the choice distribution for the prgect
according to the media used in their development. The main

6,4%
O Web Page

@ Image Ediition

66,0% | OCher

choice among the projects has been the design of Web pages,

obtained: It is evident the projects developed by the groups fitthese
«  27.7% of the groups developed useful contents for son@MS and expectations. Moreover, developed projects resulted
specific undergraduate course; diverse and assorted, despite the high concentration of

(nternet-aimed ones, especially due to the freedom of subjects,

48.9% of the developed projects were inter- o X ) X
formats and resources employed in their design.

multidisciplinary ones;

0 )
51.1% of the projects had shown some clearly stateGbror e AND EVOLUTION OF PARTICIPANTS IN THE COURSE
social contribution;

38.3% included general-purpose, contents-independefionsidering that this course is offered to the first-year
educational tools. students, it was observed an expressive number of pedhle w

Figure 1 illustrates the distribution of the project aimsweak computing knowledge. What plays the main role in this
according to the purposes discussed above. aspect is that most students came from schools with minimum

access to computers and computing resources. An exception
was found in night courses, where most of the studergad

use computers in their jobs. It was observed that in
undergraduate courses about half of the daytime courses
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students and the third part of night courses students halliring the classes. At the beginning learning difficulties
insufficient knowledge on using computational resouraes higher from the students with few computer skills. sTdrioup

the beginning of DS course. While the course evolvedneeded additional time, and help, to adapt to the method.
students have frequently been, stimulated to use yet umknovuch students had evolved slowly in the first lessdus,the
computer resources to develop their projects and other courseed to learn how to use the basic computer resources. After
activities. Naturally, students having little previousnputer this stage, they had evolved faster until get a consistent
experience shown slightly greater difficulty to adapt e t domain of basic computer operation and the Internet. When
method. In contrast, at the end of the course, despite nobnsidering the students with more advanced computer skills,
obtaining the highest grades, they demonstrated an excellehivas perceived a continuous and gradual evolution, chkass b
evolution in their accumulated knowledge, showing the bestlass. For this group of students the evidenced resultheas
learning performance. Students with more computer skills haghodeling of a personal profile flexible and adaptable @n th
been encouraged to work with new computer tools, to explonese of computational resources not previously familiar.
different technical activities, such as the production dewei

movies, computer language programming, image editing, etc. RESULTS AND DISCUTIONS

This strategy was used with some students in order w&d  \aq applied a feedback form for evaluation of the course

them to enlarge their skills and to develop new ones by he purpose to collect students judgment about the
exploring even unconventlonal ways fo use Compqtat'onaéducation method and their perception about the results. Form
resources in prpblem solving. Almost all students S|gamﬁly_ was composed of 25 general questions about the method, the
improved their computer ~ knowledge by ~employing e, ining “the students’ behavior and the professorwalt

information technol_ogy (_':md communication tools in. .t_heanswered on-line by 63 students of six different classes, a
development of their projects and/or other course aCt'V't'e%orning one, two of evening's and three of night. After

E’y the.end of the course, they had proven their knowledge Qanalyzed the results it was contrasted the students opiition w
ow to: o ~ the professors perception, both was very close. Consieri

» use the most popular software. and thelr' main fea}tures, the method, students were satisfied with the lessonshayd t

* access and use the Internet in searching and in reseali¢fy a gradual and consistent learning, if compared to

activities; traditional computer courses. About this aspect the students
* locate and use services available in the Internet; expressed a similar opinion to what it was observed by
+ find, install and use free/open source software; professors. Students view are represented graphically next.
+ adapt available software to fit the needs of specifiFigures 4 and 5 illustrates the students perception aheut

applications; method. The method was approved by 80% of the students

e use available software on both standard and norand 74% of them considered it efficient.
conventional ways;

< use different and independent software programs in order
to perform complex operations that require features not

What do you think about the method?

3%
17%

available together in a single program. 28%
O Excellent
DEVELOPMENT OF THE PROJECTS AND LEARNING @ Good
EVOLUTION OF THE GROUPS o Reguiar
0O Bad

During the entire course, the students established a gradua
and accumulative learning. The projects were developed in
groups of up to four people. Interdisciplinarity wasnstiated 52%
in the diverse subjects. These projects evolved in five
successive phases:
1. Project specification and definition. The students
would have to consider a specific subject. They had 2%
to establish goals and the way to reach them; 22%
2. Search computational subsidies for the project
development, including new software, new
functionalities and the basis for the specification;

Figure 4: Education method evaluation

Do you think the method is efficient?

20%

O Yes
| It's adequate
O Not completely|

3. Learning and conducting tests of the chosen O No
software, and its application to the particular case;
4. Project development and implantation;
5. Project documentation and results publication. 56%
The course was performed following such phases. Students Figure 5: Method efficiency

developed their activities in the laboratory with practical ) o ) o
lessons, each one in an individual computer. The course wR&ta illustrated in figure 6 certify the efficiency of the nueth
designed considering all the project development activitie®ne of the aims clearly covered by the method was to provide
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a basic formation in computer using, useful for the stuglent * learning centered in the student, who assumes the
academic and professional development, independent of its main responsibility for your own learning;
undergraduate course. In this case 74% of them had « professors act as facilitators or tutor;

considered the content developed during the course . projects deve|opment encourage the students to
supplemented their general formation (figure 6). generate abilities on general problems solving;

The course is helping my general learning? « new skills are discovered through the auto-learning.
The most important differences of Diversified Studies-
Informatics’ Applications method and PBL method are
summarized below:

6%

14%

m Very much e the classes were organized with up to thirty students
| ves (or a limit based on the number of computers
O Not much . .
oho available in the laboratory);
» the students were organized in groups of up to four
elements;
6% « all the groups were responsible for: delimiting their
Figure 6: General formation problem based on any subject, propose a solution and
) ) ) implement it. Activities during the classes help them
Figure 7 illustrates the students’ autonomy on confriguto to find a solution through the searching subsidies in
their own learning. It emphasizes the course efficiency in data communication networks and using computer
preparing them to find out subsidies to solve theiriqagr or tools:
general problems in the course. « the groups, essentially, were formed by students with
What is my contribution for my own learning? different abilities from different undergraduate
5% courses;
» the projects were developed during the classes in four
21% 30% o large phases: 1) problem definition; 2) search of subsidies

for the resolution; 3) development; 4) documentation
@ Only enought to . .

develop my project and publication.
O Not much
CONTRIBUTIONS

O None

The presented method improves the learning process on
computer courses, facilitating the access to diversified and
44% updated information. It prepares the student effectively, to
handle the most common available software tools, to adapt on
using the new technologies, to discover and use free/open
THE DSMETHOD RELATION TO PBL AND ITS APPLICATIONS source software, it provide them versatility in academic and

. . . professional life. This novel learning model drives thelei
Problem Based Learning (PBL) is a method of learning, ok not only with the available tools but also ach

centered in the student, who becomes the active agent of yoUg, o gy bsidies to locate more adequate alternatives to your
own learning. PBL detaches a cyclical context for the leam'”gbroblem solving. This course model put the studentshiedo
it promotes the development of abilities to work in gromd  \ish new and rich experiences, through a fast learning; the

also it stimulates the individual study, according to thel&stt - qent is easily assimilated and immediately put in practical
interests and rhythm. The student evolves from passive

receiver to the main instrument responsible for your own CONCLUSION

learning. In PBL, the professor acts as tutor (or facilijator ) o )

the groups and has the Chance to knOW the Students diﬁmu' TheDS course method, discussed in this .aljtlcle, reVe-aled to be
and keep closer of them during the entire course [1]. Thigfficient, and t.he results had been sufficiently s_atlsfactory.
method demonstrates very positive results developing newtudents learning were more permanent and solid, after the
abilities in the students [2]. This method was developeti anénd of the course considering the applied concepts and the
applied initially in health area, mostly in medicine [4] fgjd  tools used in the development of the project. An efficient
nursing [6] [5], but currently other areas are also adgpitie assimilation of practical computer use was also ewd_enced, as
proposal, adjusting to its specific program of study [[d] well as the growth of studentg sensitivity on solving new
Also, there are some papers demonstrating applicatiothésof Problems. This presented learning method can be applied to
method in other areas, like engineering [9] and compute?thers computer courses taught on traditional way, especiall
science undergraduate courses [8] [10]. The education methf)f basic practical courses or in those the student’s computer
described in this article, even so inspired in the PBL, iskills are very heterogeneous. An improvement for the method

established under a different focus. The similar charactaristi May be proposed: the incorporation of a student interaction
to PBL method are summarized below [4]: tool to share difficulties and to stimulate collaboratiorwilt

Figure 7: Participation in learning
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be put available to the students a resource similar to dinen- [7] Pearson, John, "Investigating ICT using probleased learning in face-to-

daily to accompaniment of projects development process a
also to offer them other way to interchange information an

contribution between the groups.
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