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Abstract - This paper aims to present some experiences the course quality improvement.

adopted in a co-operative computer engineering cose in
order to maintain its quality and improve the students’
learning process. The first practice is related tothe
introduction of the class council, a quality proces which
involves at least three meetings between professoasd
students (representing the class opinion) to planhée
activities in the academic period, solve problemsefated
to the course and jointly evaluate the results of his
practice. The most relevant subjects are chosen tbe
discussed in an under-graduation annual workshop
involving all professors and students to think abouthe
future of the course. The second practice consideithe
usage of the continuous assessment process, focused
the student’s learning. Some nontraditional assessnt
activities are shown as alternatives for traditionhexams.
Both experiences of the class council and the comtious
assessment have produced good results in the comeut
engineering course through its application during he last
seven years.

Important discussio
between classes and their professors have beepccaut
for searching solution to unexpected problems.

Another focus of this paper is concerned with the
students’ learning process, as well as with theagedic and
academic preparation of professors. The traditional
evaluation process exclusively through exams hasvsho
be inefficient in many situations. On the other dhathrough
the continuous evaluation process, there is a more
harmonious relation among students, professors thed
content of the course. This paper also presentpritidems
in the traditional assessment process, besidessdisy the
advantages of a continuous assessment process.

THE CO-OPERATIVE COMPUTER ENGINEERING COURSE
OF EPUSP

The engineering courses in the cooperative formatew
firstly introduced in Brazil by the Polytechnic $ah of
University of Sdo Paulo. Initially, places wereestfd in the
Computation Engineering, Chemical Engineering and
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INTRODUCTION

The Computer Engineering Course of the PolytecBuiwool

of the University of Sdo Paulo (EPUSP) was stainteti989

in the co-operative format, in which students alite

academic and curricular apprenticeship modulesreTiea

common basic cycle in the first two years for allicsers of
the electrical area, offered in four semesters.nirine

beginning of the third year, the Computer Enginagri
Course is offered in four-month modules, in a cerative

form, alternating five academic and four apprersiiip

modules along three years.

basis on the alternation between academic acByitigich
take place at the University and apprenticeshipvities,
which take place in enterprises [1]. These fulldiactivities
keep the student’s focus all the time, so he/she drdy
academic activities or only apprenticeship actgtiat a
certain moment.

Nowadays, the cooperative courses of the Polytechni
School of University of Sdo Paulo are offered offdy
Computation Engineering and Chemical Engineerinigjeny
the other courses are offered in the traditionay.wa this
case, the students take the entire course in asénwester
format, taking the apprenticeship simultaneouslythwi
lessons. Starting from 1999, the Polytechnic Schobl
University of Sdo Paulo began a reformulation incdlits

Several aspects must be considered in the qualitgngineering courses, creating a new curricularcsire,

evaluation process of an undergraduate engineeoungse,
such as: curricular structure coherence,
qualification, laboratory resources, student backgd
quality, acknowledgement of the course by society, The
continuous education quality improvement can bdexell
through students’ participation. This paper presestme
experiences through the class council implementatiothe

called EC-2. In this new structure, the first ysacommon

professorgo all students of the school and it is called Ba3ycle. At

the end of the first year, the students enter dribeofour so-
called Great Areas of Engineering: Civil, Electtjca
Mechanical or Chemical. In the Electrical Great &r¢he
student has five options in a two-semester format
(Automation and Control, Computer, Energy and

Computer Engineering Course of EPUSP, in which thélutomation, Electronic Systems and Telecommunioabio

permanent communication channel among
professors and the course coordination has comédbfor
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studentsnd only one option in the four-month form (Coopies

Computer Engineering Course).
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All the engineering courses of the Polytechnic $tlod
University of S&8o Paulo last five years. The fiygtar is
common to all the future engineers (Basic Cycled #me
second year is common in each Great Area. Therdifte
between the two-semester form courses and thenfoumth
courses is in the third, fourth and fifth years.the four-
month course, the students alternate between Adadam

feeds this students behavior in the sense that Hrgng
questions and feedback about the way the disciplare
taught and also about real situations. This eetingronment
propitiates a rich forum between students and psufis,
positively influencing the contents of each disciplin the
Academic Module. In order to get a better benefitthe
disciplines, the Class Councils [2] were establistend the

Apprenticeship Modules. Figure 1 presents the otirre main aims are:

structure of the Cooperative Computer Engineeriogr€e,
which is the main focus of this paper. In this figiufor each
period (semester or four-month), the months of ytbar in

which there are academic activities are highlighted.

considering that the months of January, Februgd9ya)5 July

and December (50%) are traditionally months of &oho

holydays. In figure 1 it can be seen that, starfimgn the

third year, the students of the Cooperative Conmpute

Engineering Course alternate, every four monthgdamic
Modules in the University and Apprenticeship Moduia
the enterprises.

Jan.— Feb.| Feb.—Jun.| Jul| Aug.-Dec| Deg.
1% year 1% Semester 2" Semester
2" year 3¢ Semester 4" Semester
Jan.—Apr. May.—Aug. Sept.—Dec.
39 year 1 Academic 1% Apprenticeship| 2™ Academic
Module Module Module
4" year | 2 Apprenticeship| 3 Academic | 3 Apprenticeship
Module Module Module
5" year 4™ Academic | 4" Apprenticeship| 5" Academic
Module Module Module
FIGURE 1

STRUCTURE OF THECOOPERATIVE COMPUTERENGINEERING COURSE OF
THE POLYTECHNIC SCHOOL OF THEUNIVERSITY OF SAO PAULO

CLASS COUNCILS

Considering the context that each course should hawown
internal assessment methods, always seeking it$ncons

improvement, in the Cooperative Computer Enginegerin

Course, two initiatives can be mentioned that hheen
adopted in the last years: the class councilstéthat place in
all Academic Modules and the Under-Graduation Woks
that are accomplished every year. These two iniéathave
distinct purposes, but they are complementary itaesider
the quality and improvement of the course. The outlogy

e Integrating professors this happens due to the
periodical meetings involving all professors theddh a
same Academic Module;

Stimulating the didactic planning of the disciplines:

each professor, individually, has the didactic plag of

his/her discipline. This planning is dynamic anch ca
vary at each offering of the discipline, even s dfficial
content is not changed. The integration between the
various contents of each discipline can occur whln
professors have knowledge about the contents of the
other disciplines. This can be done in the formvofks

and small designs that encompass more than one

discipline at the same time;

« Detecting incompatibilities  between  didactic
planning: occasionally, for lack of information, any
content could be inadequately approached by the
professors. This could happen due to the fact¢hah
professor may think that some content would behtug
by someone else, in different disciplines;

e Synchronizing related disciplines mandatory
disciplines that have complementary contents can
depend, reciprocally, on themes taught in other
disciplines. If there is not an adequate and imtiegt
disciplines planning, a momentary lack of synchsoni
may happen between them, disturbing the learning
process; and

e Evaluating the amount of extra-lessons workit is
possible, mainly in a new curricular structure ttiere
is an accumulation of activities for the students i
certain periods of the Academic Module. For examale
discipline could consume excessive time of the esttsl
in the accomplishment of extra-lessons activities,
disturbing the normal activities of other discigim The
collective meeting which aims to seek redistribatio
the time needed for works, exams, exercises anad-ext
lessons activities can offer an integrated and more
realistic planning of all disciplines.

The Class Councils began to be implemented in 2000
the Cooperative Computer Engineering Course (ctagsid
40 students), from the®o the 5' year of the course. Three
meetings are accomplished in each Academic Module:

e Meeting for didactic planning of Academics Modules;
e Meeting to follow up Academics Modules; and

of the class councils is described below. .
Starting from the year 2000, the need of changehen
coordination of the Cooperative Computer Enginegrin

Meeting at the end of Academics Modules.

All Class Councils meetings are chaired by the €eur

Course was realized. As students began to have r@ moCoordinator or by a professor designated for thigppse. It

critical attitude regarding their own life and abaieir
future behavior in the job market, the need to @etloser

is recommended that this person has a broad amdutio
vision of the course.

communication channel between students and professis
naturally perceived. Yet the nature of the coopegatourses
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I. Class Councils Composition and the Roles of their
Participants

For each Class Council meeting, all professorswuliateach
that Academic Module are invited, as well
representatives of the students. Such represesdatare
elected (two or three students) by all the classhEmember
in the meeting has a role:

e The chairperson of each Class Council must caréhfor

maximization of conceptual talks, always seeking th

improvement of the teaching/learning process;

 The professors of all the disciplines must have the
interact with the other

planning of each lesson,
professors and report experiences (positive andtiveg
ones) from other offerings of their disciplinesgdan

e The representatives from the students must effelgtiv
represent the class, bringing opinions and infognihre
class about what is said in the meetings.

I1. Initial Meeting for Didactic Planning of the Academic
Module

In the initial meeting for didactic planning, foeen to last
about 90 minutes, the professors (hormally severaaoh
Academic Module) present their planning for eadsda of
the discipline, starting from the scholar calengmeviously
published. In this planning, besides the contemiset taught
in each lesson, the foreseen times related wittadetsons
activities and also with the evaluations are edtoha
Standard planning forms for each discipline aregito the
professors, allowing the standardization of allomfiation.
Such information is available to all professors tbiat
Academic Module and also to all students’ represemds.

Each professor briefly exposes his/her planningy &m
the sequence, talks are promoted, seeking theraiieg
among the disciplines, avoiding overlapping of thaintents
and also allowing inter-relationship between themmieans
of examples and multidisciplinary designs. The stig’
representative can aid in the refinement processhef
activities temporal distribution, such as exams,rksp
designs and exercises. If anyone notices an acediomlof
activities in some periods of the Academic Modullee
professors can make adjustments as agreed witlottie
people in the meeting.

I11. Follow-up Meeting of Academic Module

The follow-up meeting takes bout 60 minutes and
accomplished in the middle of the Academic Modwéagn

some assessments have already been made. Ocdgsiooial
all integrated planning made in the previous meetiould

be accomplished according to the expectationshenetare
results from experiences made in any discipling tan

already be commented. This is the right momentHerclass
representatives and for the professors to talk abspects
related with the disciplines.

as th

professors and students, and must be managed loytinge
coordination.

IV. Closing Meeting of Academic Module

®The third and last meeting of the Class Council has
estimated duration of 90 minutes and aims to ifienthat

the positive and negative aspects were along tredémic
Module. This panorama considers the professors’ and
students’ opinions. The ideal moment for conductihip
meeting is soon after the final exams, but stifobe the
remedial work period.

In this meeting, the exchange of experiences heiwe
professors and class representatives is stimulasets the
talk about the disciplines success and failurearti8g from

the conclusions of this meeting, it is possiblentake an
outline aiming at the improvement of the next yeaurse. It
can be highlighted that the list of points to bealgred
comes both from the professors and from the class
representatives.

V. Meeting Record

For each of the Class Councils meetings a recomiade
with the main topics examined, organized by eashigiine
or even classified as general purpose. These reduade
vital importance in the process, because they Kezpistory
of the course and methods used and also allowsafiriy up
problems and their solutions. Such records alsowalhe
recapitulation of the main occurrences in the Acaide
Module.

V1. Reports from the students elaborated by their
representatives

At the end of the Academic Module, the class repregives
prepare, with the support of all other studentsgort that
relates the progress of the disciplines taughhéngeriod. In
some situations, the class representatives aldmoralte a
report for the follow-up meeting, previously debed. In
order to elaborate these reports, all students parsicipate,
under the coordination of the class representatieesd
answer a form that contains questions about théegsors
(didactics, dedication, responsibility, punctualitand
teaching/learning techniques used), discipline fi¢difty
degree, connection with other disciplines and cstadies)
and didactic material (adaptation, availability andlity). In
. the form, there are objective questions that assvared with
%2 grade between 0 and 10 and places where thenssuchn
describe their opinions about the disciplines afm t
professors by means of a text. These two formspafian
are very important. One important thing to consigethat
the questions in such forms are all elaboratedhieydass
representatives.
Thus, this report contains a compilation of theveers
of the objective questions as well as the main itpiale
opinions that are not covered by those questions.tlds

A purpose of this meeting is to identify possible gnort constitutes a very rich document about thessc

problems and to propose solutions, consideringdiffierent
opinions of all members in the meeting. It is arcadbent
opportunity for professors to revise problems aisged with
their disciplines. Occasional punctual studentsbjgms are
analyzed. This process has a pro-active featurthepart of

Coimbra, Portugal

satisfaction, the professors, the disciplines dral didactic
material.

The ideal condition is that this report can basfied
before the closing meeting of the Academic Module,
allowing its analysis. It is important to say thhé integral
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responsibility for this report is the students’ aheéir class
representatives’.

VII. Reports from the Professors About their Disciplines

More recently, the professors also requested tip@rdymity
to elaborate a report, under their point of viewouat the
elapsing of the disciplines, also documenting pasiaind
negative experiences. This instrument also hasnmortant
role in the closing meeting of the Academic Modllecause
this report and the one from the students can kbeedo
allowing a very complete view about the AcademicdMie.

VII1. Meetings with the Group of Students

Besides all this process, there are important mgeti
accomplished with all the students. The first is thception
of the new students to
Engineering Course when they choose this opticheatend

of the 29 year. For this event, all professors and studenté

involved in the entire course are invited. It isgeeat
opportunity to explain the structure, the main goaf the
course and the profile of the future new engindgerse
formed in this course. It is also a celebrationntwe which
the participation of class representatives of otfears and,
eventually, ex-students of the course is common.

Another celebration occurs at the final preseotatf
the Course Final Work that takes place on thedagtof the
5" year of the course. Again, this is a celebratizene
gathering professors and students.

Recently, it was noticed that in spite of all thjsality
process, it is possible that one class loses itSvatmn in
any Academic Module, for several reasons. Occaligrea

class can be anxious about having more vocation

disciplines, earlier in the course, thinking thae tentire
course has only basic and conceptual disciplinese
solution for this problem is a talk by the coordiaa of the

course and also the professors, with the entiresscla

explaining the complete course structure, tryingeteert this
situation.

I X. The Under-Graduate Workshops
The Under-Graduate Workshops were created in 26Qhe

Computer and Digital Systems Department (PCS) fro

Polytechnic School of the University of Sdo Pal®&S is
the department responsible for the Cooperative Q@oenp

Engineering CourseThese workshops are accomplished

annually, after the end of the scholar year (micddaber).

The main goal of the Under-Graduate Workshop is t

congregate all professors of the Department arotimel
under-graduation theme, considering that this thésna
priority in the Polytechnic School of the Univeysibf S&o
Paulo.

The workshops are accomplished along an entire da

outside the university, allowing a complete invohaent of
all participants. All the PCS professors, some ggsbrs of
other departments with some disciplines in the E@oafve
Computer Engineering Course and class represessat¥
all classes are invited to the workshop. The totahber of
participants is around 40 or 50 people, 25% of them
students.

Coimbra, Portugal

the Cooperative Computef

The dynamics of the workshop can be summed in the
following steps:

«  Definition of the workshop theme;

Division of the participants in homogeneous groups

(considering  their knowledge area) for the

accomplishment of previous work for the workshop;

Definition of the speakers for each workshop phase,

generating motivation themes;

e Talking within each homogeneous group, allowing the
emergence of more specific results;

* Results presentation of each homogeneous group;

* New talking about the results, now in heterogeneous
groups (representatives of several knowledge areas)
seeking the building of a more comprehensive view;

« Results presentation of each heterogeneous group

Final talking among all participants;

Workshop record elaboration; and

Designation of work groups to analyze the workshop

results and to propose an action plan.

CONTINUOUS ASSESSMENT METHODS IN THE LEARNING
PROCESS

One of the main points at the beginning of theidiste, in

which continuous assessment/learning is intendedtoi
clarify to the students how the discipline will larned and
how the assessments will be made.

It is extremely relevant to be honest with student
Every learning way that will be used, assessmerthoos
and programmatic content, must be highlighted. uistvbe
agmphasized that the search for knowledge foundation
should be based on a need, which is the main aspeaty

o development process. Therefore, need must be disatead

among the students through the resolution of prakti
problems and challenges pointed out in class. The
presentation of the discipline in this way causesn&rigued
reaction by the students, besides being positive.

After the initial presentation of the disciplinéhe
learning process and continuous assessment, itrisneely
relevant to listen to the students’ opinion congegnthis

ew process. This position reflects a commitmettetanade

y the students, since they are now deeply invohwetth
well understanding the course, to make an efforblitain

real participation along the course. By the diaknrgong
professors and students, it must be clear that the
esponsibility for the quality of the discipline & task of

oth parties. If the discipline is a success, theinwill be
everybody’s; if the discipline be a failure, thespensibility
will be shared by both parties.

An option to mark this responsibility can be done

gwough the use of a declaration of commitment aiated

nd signed by each student [3]. After this initiédlog, the
professor can ask each student to complete the next
statement: “l, <name> acquired a good learning his t
discipline because of the following reasons:...”. fist
glance, anyone can think this infantile, but it has
enormous effect on changing the attitude of thevensity
student, totally vitiated in bad and unmotivatedication
along the first eleven years of their lives. Throuthe
evaluation of one of theses answers, it can bdiegrithat
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students are invited to reflect about this new ess¢ making
them abandon a simple passive posture, to assuraetiar
critical action along the course. They feel chalkesh and
motivated for new conquests.

After this initial preparation, the discipline beg. At
this point, the professor must take care not tetfaie the
expectation created through this initial dialog.this way,
the professor must select problems and challengethe

have the feedback from the class in function of thi
solutions presented for their respective problems.

In the group work, the professor can attribut@lue to
the presentation and the students have the regjldpsof
distributing this assessment among the other aplies of
the group, maintaining the final value applied hyet
professor. Based on our experience, this kind afugr
assessment is more efficient when students relye raorthe

students aiming to make them search for the negessawork of the professor. Thus, this evaluation campglied in

knowledge for the resolution of these aspects.

the second half of the discipline, when the class &@ready

The different continuous assessment methods can hmderstood the new learning process and its regplitysin

divided, for example, in function of the agent thadkes the
assessment: the professor, the self-student or ethdents

[4].

this new context.

I11. Research Works to be Done out of Class

By the experience acquired along some undergraduafAnother assessment method implemented by the pmfés

disciplines, it was verified that the inexistendge-defined
days to make assessments is an excellent optioe. figat
good result is the elimination of the “Test Dayktremely
unpleasant and inefficient in the learning point aéw.
Evidently, there is an initial reaction by the suts, but they
quickly adapt to this new process, specially if tigectives
until then have been clearly explained.

Among all the different
techniques, the following can be pointed out: peoid to be
resolved in class, problems to be resolved out lafsc
research works to be done out of class, parti@paith the

class discussions and continuous assessment madiee by

student and made by colleagues.
I. Problems to be Resolved in Class

The problems to be resolved in class can be applited a
brief explanation of the respective theory or aftbe

experimentation with other problems in class degplivith

the same theoretical concepts [5]. It is extrenmelgvant to
adequately choose these problems, since basedeonttie
motivation of the students will be aroused to sedor the
necessary knowledge. At this moment, it is impdrfanthe

professor to be aware if the students are realjyigiog the
necessary knowledge through the adequate textisdpiolr

reading. In some cases, the professor shall congplethe
theory by the use of an expositive method. The gasir
must have the capacity to feel this need and chtimseght
moment in the class. After the individual resolatiof the
exposed problem, the professor receives all thetisak and
incentives the debate with all students about whiohld be
the correct solution or the most adequate solufanthe

respective problem. This feedback is essentialiferstudent
to know exactly where and why he made any errors.

1. Problems to be Resolved out of Class

Some problems can be resolved out of class. Tind ki

very interesting and is related to research workeedin
groups out of class. The adequate choice of wobetmade
is a relevant point of this kind of activity. Thigork shall be
challenging, motivating and adherent to the pragmat
content of the discipline. The goal of this actnig to show
the application of the concepts in complex reatesys. The
research work must be developed in groups and exlpivs

continuous assessmentlass. The professor must be aware not only ottmeepts

acquired and presented by the group but also owthethe
presentation is implemented and how it is descrilvec
technical report.

The study of technical papers in refereed journals
constitutes a kind of productive group researchkwdihe
papers must be chosen by the professor aiming taimh
perfect harmonization with the programmatic contgthe
discipline. A good chosen paper enables studentssess
their learning in that topic, besides causing &adton in
understanding advanced research texts about thiestop
discussed in class.

Evidently, it can be necessary for the professor t
complement the concepts presented by the students,
elucidating some doubts originated during this kifidvork.
Presentations cannot become boring and long. Ailgess
solution is to distribute the presentations alongnyn
lectures, using the papers as a way to illusttatedifferent
concepts studied in the discipline.

IV. Participation in the Class Discussion

One of the main points in continuous assessmerthds
effective participation of the students along thfecent
lectures. This kind of assessment is extremelyicdif
especially for students in the last year of therseusince
they are very worried about their future careersweber,
this difficulty can be put clearly and faced witretstudents.
Through continuous assessment, students must benpre
most of the lectures and not on some “test daystesthey

activity must preferably be conducted in groupsusth do not exist.

decreasing the idea of copying solution and enfigrdhe

It must be highlighted that, through a good initia

concept of the need to debate, in group, the plessibclarifying work, occasional resistance against ety

solutions for the exposed problem. Again, this kiridvork
makes the importance of the student participationthie
learning process stronger.
assessment can be made in class through groumfatse,
showing the solution adopted by the group, or xéegithe
different solutions. At this point, it is extremetglevant to
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control can decrease significantly. As the coursmceeds,
students better understand the importance of their

In this kind of work,e th participation and the new responsibility during tteurse.

The professor can and must attribute a value th sament,
in function of his/her effective participation ihe debate
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along the discipline. It is not enough for the sidto be
present; he/she must actively participate.

V. Continuous Assessment Made by the Student

This kind of assessment is the most complex ancrip
fundamentally on the awareness each student ascaiivag
the course. Thus, this kind of work must alwaysibee with
another kind of assessment, also trying to elineiqabbable
unfairness. In this evaluation process, the extstenf self-

demanding students and others not so can be clearissessment system

observed.

At this moment, the way this method is conducted c
help in its efficiency. An important aspect is tg to awake
the student’s sense of responsibility and criticisowards
learning. To increase this responsibility, the studcan also
be prepared to conduct an assessment of the diecahd of
the professor [6]. The professor must be aware tatioa
most adequate moment to apply this kind of assassmbis
perception must be linked to his/her sensitivitythwthe
responsibility for the class beyond the course.

Furthermore, the application of this kind of assesnt
at the beginning of the course can be inefficiemike the
student adopt an irresponsible attitude duringdiseipline.
The best moment is when the student is well awéarthis
responsibility, learning and relies on the professatually,
any learning work is based on a trust relationdieépveen
professors and students.

VI. Continuous Assessment Made by Colleagues

This kind of assessment is extremely interestirtg.isl
relevant to share the evaluation responsibilitpieé student
among other colleagues. This kind of assessmenesntile
students assume responsible positions related kher ot
colleagues, not to judge them, benefit them or thein, but
fundamentally to adopt responsible attitudes ower @ach

one’s learning. Through this assessment, studemés afe)

compelled to take a critical position not only abdkeir
colleagues, but also about themselves. In thisesetis
process will also have great influence on futurdf- se
assessments.

Many times, different students have pointed ow th

difficulty they feel when assessing their colleagu@/hen
this aspect is deeply studied, the main causeisfiifficulty

lies on the attitude of not having the respongipifor this

kind of assessment. However, this is a naturaiudti and
frequent along our professional life. If the studelso takes
this responsibility, it can help him/her to obtaanbetter
maturity that will reflect in his/her professioré.

This kind of evaluation can be applied to otherkso
implemented out of class. In all presentations lasg, the
students can receive a form, with which they casess a
specific work-group. Again, the kind of questions this

form can help in a good conduction of this kind of

assessment.
CONCLUSION
All the improvement quality process of the undedgiate

course adopted in the Cooperative Computer Engimger
Course of EPUSP has the important participatiostwdents’

Coimbra, Portugal

representation. For the students’ participatiobdeffective,

it must be pro-active and they must be stimulateldet aware

of the course quality. Many problems related totdaching
method could be improved through the meetings kskenl

for each academic module. Furthermore, integrginegects
could emerge from the important discussions among
professors about all the activities planned for pactic
academic module.

On the other hand, the practice of the continuous
in some disciplines presents some
advantages. Considering the traditional evaluatiai was
widely used, this new evaluation process causedeatey
interest in the course and a better learning bysthdents
and more engagement of the professors with thisgss
Professors must be aware of applying adequate itpedsof
assessment at an appropriate moment of the course.

Finally, the integration of the application of new
techniques of evaluation and the class council ggec
produced satisfactory results in the conduction tio¢
Cooperative Computer Engineering Course of EPUSP.
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