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Abstract - The teachers of engineering courses in
Brazilian public schools are recruited and selected
mainly in function of their capacity to produce regarch.
Escola Politécnica da Universidade de S&o Paulo
(Polytechnic School of the University of Sdo Pauld¥ not
an exception to the rule and most of its professoro not
have a didactic and pedagogic background. Escola
Politécnica da USP has about 500 teachers with brda
and diversified ideas and values concerning the \dlty
of the actions to be implemented in education, buew of
them have the pedagogical training that might helghem
in the conduction of teaching. The Undergraduate
Commission does not succeed in valuing attitudes dn
practices only by imposing guidelines in regulatios or
recommendations. The existence of a study group dhe
teaching of engineering might motivate and foster he
adherence of a larger number of professors to
capacitation in teaching technology, in pedagogy anin
learning psychology. It is always fundamental to dicuss a
systematic assessment of the courses to allow theagd
of any institution to act so as to correct deficiecies and
to promote initiatives for improving quality. The need to
establish indicators is evident and this paper dissses
their definition and the implementation tools to gaerate
and evaluate them.

Keywords:Engineering education, Didactic and pedagogic
Training, Evaluation, Indicators

INTRODUCTION

The engineering course at Polytechnic Scholl atvehsity
of Sao Paulo (Epusp) is assessed in different \wagissome
different results have been presented. Despiteetiexes of
the success achieved by many of its alumni, iroffirion of
many of its teachers, Polytechnic Scholl has ptesksigns
that not everything is going so well. What can aftjube
observed is a great uncertainty concerning theitguaid the
adequacy of its teaching before the new scenariomin
markets internationalization
competences.
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and of the necessar)FIap

Perhaps especially for being concerned with maiirtgi
the excellence of undergraduate teaching, tramklatethe
different existing classifications, either the oneganized by
written media organizations, or those ones dissatath by
the official higher education assessment orgaminati the
leaderships of Polytechnic Scholl at UniversitySafo Paulo
have manifested a permanent concern in improving th
course.

The change in the curricular structure itself which
occurred in 1999, having even altered the way dfirge
engaged in the engineering habilitation, is a sengblthis
attempt to maintain the course at Polytechnic Sch®lan
acknowledged reference.

Therefore, since 1999, the student is introduceth@
Engineering career through the entrance exaemstipula).
At the end of the first year, the student choosgseat area:
Civil, Mechanics, Chemical or Electric according ks
performance in the entrance exam as well as hfsjpeaince
in the disciplines taken at Epusp. At the end ef $econd
year, the student chooses either a habilitationa osub-
habilitation or an emphasis according to his pentoice in
the disciplines taken at Epusp. Although the Engiimg
final groups are divided into 17: Environmental,viGi
Computer (cooperative), Electric with emphasis
Computer and Digital Systems, Electric with empsasn
Automation and Control, Electric with emphasis ocow@r
and Automation, Electric with emphasis on Electconi
Systems, Electric with emphasis on Telecommunioatio
Mechanics, Mechanics sub-habilitatioAutomation and
Mechanical Systems (Mechatronics), Naval, Produgtio
Mine, Petroleum, Metallurgy, Materials, Chemical
(cooperative), the degrees granted by Epusp arsetlod
Civil engineer, Environmental engineer, Computegieeer,
Electric engineer, Mechanical engineer, Naval eegin
Metallurgical engineer, Mine engineer, Petroleungieeer,
Materials engineer, Chemical engineer, Productiagireer.
However, has this change brought about the wondered
benefits?

Since there are relatively few studies [9], [7] what
pened after the implementation of the modifices;] it is
essential to count on a body of teachers who reksearand
helps the managing groups by Epusp, such as the

on

September 3 — 7, 2007

International Conference on Engineering Education 4CEE 2007



Undergraduate Commission to continuously verify the

validity of what has been carried out.

These indicators could be the class attendancs, rie
percentage of approval in the disciplines and trapping

Polytechnic Scholl counts on about 500 teacher& witout rates, or are they not representative and doedfiect a

values and broad diversified ideas concerning Higlity of
the actions to be implemented in education, but déthem
count on the pedagogical formation that might hbgm in
the conduction of teaching. The Undergraduate Caasiom
itself does not succeed in valuing attitudes arattres only
by imposing guidelines in regulations or recomméiodi.
The existence of a study group on teaching of exaging
might motivate and foster the adherence of a langenber
of teachers to be able in teaching technology,duacation
pedagogy and in learning psychology.

ENGINEERING EDUCATION STUDY GROUP

In order to justify the existence of a study groope can list
some out of a number of questions made concerrieg t
engineering course at Polytechnic Scholl.

In the current Polytechnic Scholl scenario it ipartant
to know how can one place its engineering courselation
to the others. The comparison can be made withother
engineering schools in Brazil or even those abroa
However, it's a good new if there are enough datatlis
comparison.

It is important to stress that it is not simpleindicate
important parameters for establishing comparisom®rey
courses that meet people with different talentskgeounds
and purposes, even within the same area of knowledg

In the case of the Engineering courses, it cantiied
that the students entering Epusp are well prepaced
participate in a selective process like the engaszam
promoted by Fuvest, but we don’'t know if the studeare
actually prepared to take Epusp courses. We dawvé liata
about the profile of the students entering Epudperé is a
belief that most of the students come from weafthyilies
and that they studied at elite schools. This cobl
considered an advantage for that kind of students.

We want to know what are the competences of th
entering students and the graduating at Epusp. Bphwesp
disciplines were structured to develop the valued the
abilities necessitated for the XXI century enging¢AKAO,
2000). But have the goals been achieved?

The entering students are not certain of their oopti
concerning the desired option within engineeringe Want
to know what happens if they are frustrated if they enter
in the first the desired option.

Following a world trend that shows a smaller ins¢ffer
the engineering schools, has the number of carefidat the
vacancies at the Epusp Engineering courses dedielise
important to revert that situation.

In 2003, there were about 3 million students eetbih
higher education courses in Brazil, in the 12,166rses of
1,391 universities, university centers, integratbidher
education schools, higher education schools,
institutes and technological education centers. \Vilbathese
numbers mean?

Indicators could be chosen to establish a relatipns
among the quality of the course, the studentsniegr and
the teachers’ teaching.
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dissatisfaction with the course?

How many students complete the course in the ideal
five-year period is an important indicator to besidered.

When the cost of an engineering course is preseted
the number of students failing a discipline is ségjied, it
should be kept in mind that society pays for tlee fuition at
a State university like University of Sdo Pauloeféfore, if
there are track corrections that can optimize legrrand
decrease the failure rates in the disciplines, thaght to be
conducted with the pertinent criteria and care, angt be
urgent. Can one imagine a private sector enterggsen
being a university) failing to assess its costs mmidadopting
corrective measures?

It is observed that there are problems with moidvat
with the background and with the career.

In the congresses promoted by the Brazilian Assiocia
of Engineering Teaching (Abenge) a series of suggesfor
measures have been presented to improve the erigipee

(ﬁourses. It is important that these suggestiornishe@iknowed

y all teachers.

The implementation at the undergraduate teaching of
Polytechnic Scholl, from the deficiencies pointad m the
studies and surveys conducted at the time by Riigie
Scholl centennial in 1993, could improve the couiBlee
new curricular structure implemented in 1999 and
denominated EC-2 complies with the curricular glines of
engineering teaching. Indicators can be used tcsuneahe
satisfaction with what was done. The validity o ttollow-
ups conducted could be registerethe methodology of
directly interfering in the processes could valkd#ie result
of the research.

Since 1993, there has been an evolution in theotcho
management, in the facilities provided to both stud and
teachers, in the teaching methodologies and legraind in
éhe assessments. Updating courses were offerechdo t
teaching staff, as well as seminars for increattiegvalue of
undergraduate teaching, workshops for presentisgareh
lines and there is project Poli 2015 in course. Tdwmult of
this process colud be measured and there arssti#ssary
and urgent to do interventions and to evaluateirtipact of
this new practice.

Group Formation

In 2003, in its 110th anniversary, Polytechnic Skcho
was engaged in a project named Poli 2015 with thpgse
of getting organized to keep playing an importasie rin
society. Although it happens to be a global progranty the
aspect related to undergraduate teaching will eneented
on, since it is the scope of this work.

In a plenary session with guests representing sifrtiee

sehoolentities related to Engineering, as well as stuslemtd

teachers, a text was elaborated to provide an wmwerof
what was to be expected from Epusp for the yeab2@oli
2015 will be a national and international refererice
university teaching, research and extension. Itl o
committed with sustainable development in the dpcia
economic and environmental spheres. It will count @
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flexible and integrated management. The Poli 20idineer
will have a comprehensive background, both systeanid
analytical, founded on solid knowledge of the basiences
for Engineering, with an attitude for continuingteing. The
engineer will be competent in human relationshig am
communication. He/she will present ethical postasewell
as cultural and social commitment with Brazil” [5].

These issues have always been treated by the memb
of the Undergraduate Commission, of the Didactiid@nce
Commissions coordinating the courses of the differe
habilitations, of the Basic Core Commission cooatling the
first two years of the engineering course, of theperative
courses Coordination’s and by some teachers whonaégle
undergraduate teaching their research theme.

There was, however, the need to organize the krigele
acquired through the experiences and to direcettezgy of
the different groups in order to attain the comngmal of
improving teaching.

Therefore, the Engineering Education Study Grou
emerged from the meetings of the Teaching Groupimvihe
Poli 2015 project. The people participating in theetings,
who built the projects related to teaching for 8teategic
planning felt the need to establish a body comuhittéh the
suggestions and that could provide foundations tfor
actions that the Epusp Board deemed necessary
implement.

The problems related to teaching and learning msEse
are always present in the discussions involvingttees and
pedagogical coordinators. The causes pointed odtthe
strategies suggested as a solution undergo individad
collective pedagogical attitudes which, even noinge
immediately implemented, modify the environment after
the conditions in which each hypothesis is assessed

ACTIONS FOR THE GROUP

including the one who learns, the one who teachestlae
relationship among these people.

The meaning of mistake

Understanding is determined by the ability with ehi
one manages to form concepts and build up an itern
model that comes closer to reality. Hence, from tfoint of

&ew, when someone fails to understand the questitre

instructions or explanations presented by anotbesqm, this
could be attributed mostly to the lack of abilitf the one
who communicates, at a level that is not suitabléhat one
the other person is able to opera@nd less to the
deficiencies of the person receiving the questiostruction
or the explanation. One cannot make the mistake of
attributing mistakes to incapacity, for they depenmdtheir
present levels of thought and processing.

It is known that even the culture one lives in may
influence information processing as in knowledge

pacquisition. According to [4], the left hemispheoé the

human brain predominantly processes rational, tlirec
logical, mathematical and objective information,erdmas the
right hemisphere processes the qualitative, imgltvisual,
artistic and subjective information. And, therefornden one
observes the higher right-answer rates of the Ghina

swers to more intuitive questions on the strattur
behavior in a research between American and Chinese
students, this was credited to the fact that, ie Huast,
graphic signs are used for writing; in the Westg th
engineering teaching is distinguished by directjective,
scientific rationing.

The students of the engineering schools in Brail,
first, are ready for the cognitive development thihe
tradition and the history of teaching consider ¢odolequate.
This way, the Engineering Education Study Group imelp
reminding the teacher that a mistake made by thegkents

A group as the one suggested can maintain a minima simply a sign of the effort to find the right saver

cohesion so that the other activities of the teaglstaff do
not make teachers set this concern with educatimea

It is important to emphasize that the emergencehef
group was the natural path from the researchesumbed by
Epusp teaching staff. The discussion on the tegchind
learning process, the modifications and adaptatwinghe
curricular project, the establishment and the imm@eatation
of indicators to aid the course management are sufntiee
propositions for the Engineering Education Studgx.

Broadening the discussion on the teaching and leaing
process

According to [11] learning is the process by mean
one acquires information, abilities, attitudes, petences
and values from the contact with the environment aith
other people. It is different from innate factorsida
according to Vygotsky, especially because of itpleasis on
the socio-historical processes, includes the iej@eddence
of those involved in the process. [11] prefersde the word
aprendizadpwhich is less common thaprendizagentboth
meaninglearning in English) to help recall that the concept
has a more comprehensive meaning,
interaction, as Vygotsky utilizes the Russian tefmchenie
which means something like the teaching-learninocess,

Coimbra, Portugal

involving socidl

according to their cognitive structure.

If the answers are not those ones expected, it is
important to verify whether they are not in accomka with
the way the student is able to process and, maivihgther
the learning material was adequately presentelitodvel.

If the opportunities of conceptualizing at a higherel
than the adequate are not fully utilized, this $thawt be
interpreted as lack of interest, for instance. étime should
the student be made confused or feel guilty ifftikeire lies
in the learning material and on the student’s ustdeding
level.

At all levels, the teacher should take into accdumiv

éhe student processes the information and dealb ikit

Mistakes occur because either the main elements hav
been correctly interpreted or information previgusceived
has been retrieved and applied incorrectly.

Therefore, mistakes should be investigated at et p
in which they were originated and not globallyita end of
a process. Mistakes provide signs of the deficendd be
corrected. They provide clues about what is wrdragh in
the teaching and in the learning process, and tiseake is
jot always the responsibility of the student hirhs&he
students’ mistake, actually, teaches more to ttemtte and
differentiated teacher than the right answers do.
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The Engineering Education Study Group may help thdorgetting about the process; works and requiresdot

correct construction of these scenarios. individual performance.
o _ These faulty points also identified by [3] are ifilt of
Attaining requirements being corrected. There are structural factors, Wkice not

gnder the teacher's control. However, if identifiethe
procedures leading to these faulty points shouldwmded.
Awareness of and reflexion on them will alreadyph#ie
teacher to also accept the fact that the studefdiling to
learn as part of the teacher’s share of respoitgibil

There are several reports of pedagogical trainings
conducted in different ways. In prominence is thpegience
conducted at Universidade Federal de Juiz de RJFdR)
described by [13] when it offered a Workshop on
Educational Means, whose goals were “to providasisbfor
the psycho pedagogical foundation for the produoctid
learning materials” and “to include the reflexiom ¢he
image and knowledge in the didactical approaches”.

With the pedagogical courses the Engineering Edartat
Study Group may propose (after studies) to be progred
for teachers, full advantage can be taken from riofje
different ways of developing motivation and the
dissemination of knowledge, as suggested by [6].

Admitting that means of learning and progresses ar
different for each person, the responsibility of teacher as
the teaching and learning process manager emedtigéshe
makes decisions during the classes which, suppgsed|
should promote progress, whenever possible, alach ef
the students’ stages. This task includes the atem of
these requirements for continuity.

Certainly the intention is not to provide the tearch
solely with the control of the process. Howeveraasactive
element is expected from the student, the solegsarjf the
person who teaches should not be the presentdticontent
or the promotion of training for repeating the exytion.

Once again the question comes up: does the teather
the engineering schools count on the adequate baokd
for performing this role? At the moment, researshen
education, both national and international, havetasized
what has been denominated studies on the insttsictor
thought, that is, a reflexive approach on education
According to [1], considering that reflexion is airhan

)t Expository or participative classes?
characteristic, every teacher that proposes todmepetent

has to reflect on what he/she does. [14] is thelgmessor of Personal characteristics end up defining preferefme
this pedagogical line and presents reflexion onioact different ways of learning and teaching.
reflexion about action and reflexion about the exithn on In the research by [2], students reported what they

the action. He stands out that reflexion on actionurs at understood as being the best teaching, the onéhichwhe
the moment the lesson is taking place. They are thieacher presents the subject and conducts exerd3es),
perceptions the teacher has, as a consequences/bemhi the teacher presents the subject interacting witidesits
knowledge from experience, and which allow modifyin (23%), the teacher programs activities (questipnsblems,
introducing explanations, making small and oppcetuoute  projects) to be conducted by students (21%), theher and
corrections. Reflexion about the action occurs wilea students discuss the subject indicated to be pushjio
teacher reflects soon after finishing the class @odg that studied (12%), the teacher presents the subject thad
same day, asking him/herself what did not go raghd the students attend the class, make notes and occhgiask a
reason for it, or even taking advantage of thesfatfion of question or intervenes (4%). This is a datum shgwime
what went right as a motivator factor. Reflexioroabthe need for diversifying strategies and may be dissated by
reflexion on the action is deep, and implies a gudes the Study Group to stimulate the quest for divaration.
awareness.

Therefore, the knowledge obtained should be taktn i ESTABLISHING INDICATORS
consideration based on what the teacher elaborates
personally in terms of teaching practice and of th

construction (.)f th's. practice [1.0]‘ . institution to act so as to correct deficiencied &mpromote
The Engineering Education Study Group can Comp'lqmtiatives for improving quality

and disseminate these competences from the differen The need to establish indicators is evident: otfssw

successful teachers. how would it be possible to verify whether the umpaduate
Correcting teachers’ faulty points teaching at Polytechnic Scholl improved or gonesegawith
EC-2 - New Curricular Structure implemented in 19%98e
Some faulty points can be pointed out in the taaghi most plausible idea is to justify any thesis by nmea@f
background for the technological area, according1t?y: indicators. However, it was a very hard task sirbe
teaching based on knowledge already elaboratedat gresimplest indicators (such as the rate of approeal)ld
oscillation in the degrees of difficulty of the emples the betray the validity of its reading for the unavhilay of
teacher offers according to his/her preferencesrses with  important data such as the number of missing stadéme
no link to everyday life; class centered only oa thacher's number of drop-outs, the gap between the preparatial
pace and speaking; atmosphere (teacher and co#lpaguhe assessments, the difficulty of the assessments.
which constrains the student; teaching centeredh guoal, The research with the teachers responsible for the
memorization and reproduction of repetitive tasks;development of each discipline in each teachingtem the
compliance with the program and with the level ppach difficulties presented by students in each groupthe level
independently of the advancement made by studentsf questions in the assessments may collect someheof
veneration to precision; valorization of the proguc variables that could not fail to be consideredhié tfocus

It is always fundamental to discuss an assessment
e5ystematic of the courses that allows the Boardamy
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were the number of students approved, and if these are

Average time of permanence of those who graduated

ercentage of students who graduate in 5 years

not systematically available. The Undergraduat

Percentage of students who graduate in 5.5 years

Commission of Polytechnic Scholl itself sought dirdgon

Percentage of students who graduate in 6 years

of relevant indicators that could allow the assessnof the

Percentage of students who graduate in 6.5 years

undergraduate courses and point out ways for thénmus

Percentage of students who graduate in 7 years

improvement of the teaching quality. In 2004, &téwce

Percentage of students who graduate in 7.5 years

Percentage of students who graduate in 8 years

was established, and suggested the indicators. Eney
numbers that allow assessing whether the undergradu

Percentage of students who graduate in 8.5 years

Percentage of students who graduate in 9 yearom m

course is satisfactorily meeting the expectationSarciety,

Average number of failures per teaching term (peupg)

of the Institution, or even the students’. Whers ttiaitabank

Number of students in article 76 |

is available, it will be possible to check thesg@eptations,

Percentage of these that graduate

Number of students in article 76

how they are met and their evolution. These indicat
which were not implemented, should deserve thentidie of

Average number of semesters of students in aigld

Percentage of these that graduate

the Engineering Education Study Group for the cuity

Number of students in article 80

that is deemed necessary.

Percentage of these that graduate

Number of students in article ¥5

Table 1. Indicators suggested: discipline and group

Number of places

INDICATORS

Relationship candidate/place (entrance exam, Ghilitetion/emphasis).

DISCIPLINE

Number of students enrolled (per round)

Ideal number of placés

Evasion rate (per Fuvest routd)

Necessary number of plades

Distribution of students (per age, sex, region pited hinterland, State)

Maximum number of placés

Number of students (Basic Core, GA, habilitatiorpémsis)

Number of places offered to students from otherses!

Number of students with a dependence in each diiseip

Number of places offered to special students /therly®

Interruptions (percentage, average time, reasons)

Number of students enrolled per discipline

Total number of drop-outs of the course

Percentage of occupation

Average of time for concluding the course

Percentage of students enrolled for the 1st time

Percentage of students enrolled for the 2nd time

Percentage of students enrolled for the third orentimes

Percentage of students' approvals in the 1st assass

Percentage of students’ failures in the 1st assassdue to marks and
absence

Percentage of students’ failures in the 1st assassdue to marks

Percentage of students’ failures in the 1st assagstdue to absence

Percentage of students' approvals in the 2nd assess

Total percentage of students' approvals

Total percentage of students’ failures

Percentage of average attendance to classes

Average of marks attained by the ones who tooldibepliné

REAL DATA MEASURED

The project to obtain the indicators proposed is
quite hard and takes a lot of time because Brazilia
engineering schools have no experience with thaseskof
indicators. Table 3 and figure 1 shows some prelami data
of Polytechnic School at USP.

Table 3. New students of year (i-5) and enginetyzar (i) (courses

GROUP®

Percentage of students with no dependence (ide@taium)

Average of marks attained by students in each tegqteriod®

General average of students up to the present sahes

List of students with qualitative information

Evasion/transference

semester)
year 1997 1998 1999 200 2001 2002
Entering studentg 720 720 720 720 720 720
Engineers 576 559 568 571 518 556
Graduated
Evasion/Retention 12,4% 22,4% 21,1% 20,Y% 28,/1% 89%2,

Table 2. Indicators suggested: cycle

INDICATORS

CYCLE (Evolution of the groups/historical vision of tiwaole)

POLI*

Percentage of students in the group who graduated

2 Number those who would be enrolled for the 1setiin the ideal semester
% |deal + total number of externally transferredbtat of those who owe (in
conditions, who should have already taken the plisa).

4 Number defined by the available resources (profssinfrastructure).

® Understanding the course as that identified withXpiter code (USP
control system).

® Ratio between number of students enrolled anititeed number of places
" In the discipline itself or in an equivalent oités necessary to use the
Intranet filter (Epusp internal access system).

8 History of the group.

9 It is necessary to use the Intranet filter.

“More than 9 years taken, excluding the fully inipted terms.

1 Application to restitute the place.

Data available in the educational Support sectfidBpnisp.

3The USP Jupiter warns. Less than 20% approvakipést 4 terms taken.

Coimbra, Portugal

More than 9 years taken, excluding the fully inteted terms.

*® Application to restitute the place.

5 pisconnected by administrative action (automatjdayl the system): for
not having enrolled for three 3 consecutive teaghémms, for failing due to
absence in the™and 2nd Semesters of the starting year, for hazéng
credits approved in 4 consecutive semesters, fmulneously enrolling at
another public school- state or federal.

st round, 2nd round, 3rd round, confirmation ab#iment, 4th and other
rounds.
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General media evaluation per year « Establishment of a service of “didactic consultdncy

* Proposition and implementation of a financing syste
for education research projects and a virtual tipmn
engineering teaching;

« Implementation and maintenance of an indicatoresyst
available for consultations by all the Epusp teaghi
staff;

e Proposition, implementation and maintenance of an
assessment system for disciplines and courses;

« Proposition and implementation a system for stitindga
the conduction of teaching at Epusp and a histdaie
bank of the interest of teaching;

¢ Implementation of a system to identify and to

Wl ghted avg of mediaGeral with matricul ados

disseminate events of interest of researchers on

Figure 1 engineering teaching and a system to identify and t
General media evaluation of the discipline MAP2224umerical disseminate call for works;
Methods

e Implementation of a Website; of Follow-up Repous;

The relation between the candidates of enteringthed Information Bulletins; of Dissemination Periodical.

vacancies at Polytechnic School are in media 1Ql4p
compared with law and medicine is quite inferior.

The indicator that show the total disciplines ceurs
evaluation media of the students is between 5,3@&6fdn
the years 1998 and 1999.

The average time of permanence is are betweenng,8 all] Barreiro, A. C. MA prética docente do professor de fisica do 3°.uGra

6,4 in the years 1998 to 2003, while the normaketex are 1996. Tese (Doutorado) — Faculdade de Educacéegetdidade de S&o
) Y ' Paulo. Séo Paulo, 1996

It is expected that, with the establishment of trisup,
the teaching and learning process may achieveugsvialue.

REFERENCES

5 years.
The percentage of students who graduate in 5 y&ars [2] Bringhenti, 1.0 ensino na Escola Politécnica da USBndamentos para
between 35 a 48% in the years 1998 to 2003 0 ensino de engenharia. S&o Paulo: EDUSP,.1993

The total number of drop-outs of the course inybars . L )
. . [3] Perfil do ex-aluno da Escola Politécnica da USP:
1999 and 2004 with the New Curricular Structurepgpeml pesquisa visando o aprimoramento curricul8d0 Paulo: EDUSP,
from 87 to 12 students. 1995.

[4] Brohn, D. M.A new paradigm for estrutural engineering. The &tual
Engineerv. 70, n. 13, jul. 1992.
FINAL CONSIDERATIONS
[5] Escola Politécnica da USP (2005). Séo PaMapa estratégicaPoli
The establishment of Engineering Education Study 2015. view: fittp://www.poli.usp.br/2015/mapa.as@7 de Jan. 2005.

Group had a; mal,n goals:_ [6] Kartam, N.; Al-Reshaid, KDesign and implementation of web-based
* DeV_el_Opmg mtegratlon and _Synergy among the " multimedia techniques for construction educationernational Journal
participants by promoting meetings and gatherirays f  of Engineering Education, v. 18,16, pp. 682-696, 2002

exchanging experiences; . . . i R .
. D loDi didactic training and pedagodical ¢ [7] Martins, L. C. P Andlise da implantacdo da modernizacéo curricular
eveloping di g pedagog osfice Escola Politécnica da Universidade de S3o Pa2003. Dissertation

the teaching staff using national and internationa  (Mmaster's)— Escola Politécnica, Universidade @e Baulo. S&o Paulo,
research material[15], [16], [17] and [18]; 2003.

' PrOpo.Slng and |m_plement|ng managing tools_for th%S] Nakao, O. SAperfeicoamento didatico de um curso de Mecanica da
teaching and learning process based on the pudfilee estruturas 2000. Dissertation (Master's) — Escola Politéanic

engineer expected to be formed, defined by a set of universidade de S&o Paulo. S&o Paulo, 2000.
competences, abilities, attitudes and contents iand

. : S . : [9] Aprimoramento de um curso de engenha2805.
historical indicators aiming at well defined goals. Thesis (Doctoral) — Escola Politécnica, Universiglde S&o Paulo. S&o

Paulo: 2005

The Engineering Education Study Group initially
proposed a series of activities to attain thesdsgoa [10] Névoa, A. (Coord.)Os professores e a sua formagddsboa: Dom
« Implementation of system for organizing lectures, Quixote. 1992.

system for promoting courses and systems fofi1) oliveira, M. K. Vygotsky aprendizado e desenvolvimento: um processo

organizing and promoting training workshops and  sécio-histdrico 4. ed. Sdo Paulo: Scipione, 2002.

didactic experience workshops;

* Promotion of training in the use of tools for aiglin
teaching (WEBCT, Moodle, Col and similar ones);

D Project and implementation of infrastructure for[13] Pinto, D. P. et aIJ_:orm_a(;ao didético—peda_gégica: relato d(_e uma
producing didactic material; experiéncia na Universidade Federal de Juiz de ForaD. P. Pinto,

[12] Pereira, L. T. V.; Bazzo, W. Ansino de engenharia: na busca do seu
aprimoramentoFlorianépolis: Ed. da UFSC, 1997.

Coimbra, Portugal September 3 — 7, 2007
International Conference on Engineering Education 4CEE 2007



J. L. do Nascimento (Org.) Educacdo em Engenhaétodologia. 1.
ed. S&o Paulo: Editora Mackenzie, 2002.

[14] Schon, D. A Formar professores como profissionais reflexivivs
NOVOA A. (Coord.) Os professores e sua formacéebaa: Dom
Quixote, 1992.

[15] ABENGE - Associacdo Brasileira de Ensino degéhharia -
http://www.abenge.org.br/

[16] Philip C. Wankat & Frank S. Oreovicz - Teaedi Engineering -,
Purdue University -
https://engineering.purdue.edu/ChE/News_and_EVRuldications/t
eaching_engineering/index.html

[17] European Society for Enginnering Education
http://www.ntb.ch/SEFI/

[18] iINEER International Network for Engineeringducation and
Research http://www.ineer.org/Welcome.htm

Coimbra, Portugal

International Conference on Engineering Education 4CEE 2007

September 3 — 7, 2007



