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Abstract. - The purpose of this research is to identify the
disciplines’ participation which are related to the
drawing teaching in 74 engineering undergraduate
courses in the Santa Catarina State, and to figureut
what are the disciplines’ focus in their 19 modalies. We
have opted for an analysis in the curricular grid’suse for
these courses in order to spot which disciplines wio
with contents related to drawing’s teaching, and, fler a
data collection, we have tabulated them and grouped
them by the disciplines’ similarity in 4 groups, namely,
G1 — Descriptive Geometry; G2 — Technical Drawing;
G3 — Emphasis in Software Use; G4 — Emphasis in the
Modality. We have concluded that the disciplines
participation is, in average, 83.5 hours, which regesents
2.04% of the total number of hours of the coursesAlso,
we have evidenced that there is, in these discipés, a
tendency to privilege contents which are focused ithe
software use rather than disciplines that will deviop
competences like space vision, space intelligencada
creativity.

Index Terms- Teaching, Drawing, Engineering.

INTRODUCTION

namely, basic contents core, professionalizingemstcore
and a specific contents core, which characterize th
modality.

In the basic contents core, specifically speakthgre are
some topics that are concentrated (amongst thdme, t
Graphical Expression), which are structural for the
engineer’s formation and whose assimilation is msseto
develop the competences and abilities required tfar
professional exercise, independent of the modality.

In engineering, 92% of the projects processes asedon
graphical processes [12], and according to Arntj&h his
study reveals a tendency to minimize the languagsésin

the productive thought: he suggests that unless came
evoke an image of some process or concept, oneapable

to think clearly on it.

The importance of these topics goes beyond theneags
profession formation, because they are essentiaixtend
the culture, humanities and languages of the ergirfgome
investigations show that there are several common
knowledge, abilities, competences and attitudestiaaiddue

to occupational deviation; these topics should be
emphasized in detriment to the modality’s technispecific
formation, as in almost all areas, the specialifechation
only matters for the first job [6].

How then someone faces a globalized environment

The increasing speed of the scientific and tectinica characterized by interdependent phenomena andnoonuis
development is influencing some areas of the humanchanges from a human formation which privileges the

society, being responsible for important transfdrames of
the contemporary life. These transformations haess |
predictable impacts in this same society, and, wifth
acceleration of the development of new techniqtrestask
to verify its consequences, which were sufficiemtynplex
before, became still more difficult.

In Brazil, technological education has in the eeghing
schools its main leading role in the process dudibn and
development of knowledge, which it was initiatedhahe
Royal Military Academy created in 1810; and almbsb
hundred years later, it is composed for a set 864.
engineering courses, where 73 are running in tlae Sif
Santa Catarina [15].

In front of the regional necessities’ diversitydasmming to
reformulate and in a certain degree to make flexithle
engineering education in Brazil, the Chamber of e3igp
Education of the National Education Council, throug
resolution CNE/CES 11, dated 11 March 2002, sethep
new National Curricular Lines Direction in the Engering
Undergraduate Course [11],

engineering course, independent of its modality,stmu

possess in its programme three kinds of cores otEjte
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reductional and fragmented thought? [23]; if toddne
Brazilian engineering school forms, in its almostatity,
individuals who are experts in technique, withlditor no
capacity of context analysis in which they are itesk and,
as consequence, incapables to act as a transfoet@ngent
of the reality? [1].

The working market prioritizes itself in the profemal
aspects of formation broader than the techniquéesing
these issues, we must consider the fact that &fter 10
years of graduation, the graduates see themsetvehkei
market and with success in the most varied funsteomd/or
roles, the method of adopted education are so irmpbso
that the future engineer can win the professiohallenges
that the reality will demand from him/her [6].

The engineering education, as any educational systea
subject in permanent discussion. Especially in destades,
there has been a constant debate about the folioisgaues:
what students must learn; what are the abilitiesl an
knowledge that the good practical in engineeringuires;

which defines that all What are the new educational tools which can bediced

in order to improve education; what is the role thé
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modern technologies,
computer or the Internet, etc. [19].

An interviewing study was carried out with a saenpf the
graduated class of 1980, 1990, 1996 and 1998 anagsh
the abilities pointed as important with respect tte
professional exercise, the interviewed ones judped the
school contributes adequately for the developmédnthe
professional ethics; the capacity to work in teatmst it
does not contribute to the development of the atiite,
creativity, adaptation to the changes and leade/ghi

The study in this paper focuses on the SuperiorcHiag
Institutions (STI) of the Santa Catarina State Wwhidfer
engineering courses in any of its modalities, ahdvas
carried out between 23 May 2006 and 07 July of 2@D@l
involved the following activities: (i) documenta¢gearch,

such as learning aided by theThe

information is considered the raw material of
knowledge and [8] stresses that knowledge is in&dion
provided with value. According to [16], knowledge an
organized form of information consolidated by theran
mind by means of cognitive mechanisms of intellggn
memory and attention.

According to [24], the Pedagogical Project of a Beus an
instrument which contains the orientation decisiofghe
featured educational actions of an institution meator of
this institution. Thecurricular grid’s structure can be seen
as a strategy for attainment of its objectives. Whe
elaborating the Pedagogical Project of the Coutke,
desired profile of the graduate (i.e. egragsslent) is
defined, and this is represented by thericular grid, in
which it is expressed and can be visualized thén&p

where these documents have been accessed from theolumn’ of its pedagogical project.

courses’ web pages on the Internet, or they haga bent to
us via e-mail in reply the questions sent the saded of the
course; (i) study of the collected material, (iifjata
organization and treatment; and (iv) analysis ef thsults,
from a conceptual bibliographical review.

LITERATURE REVIEW

In this chapter, the literature review is preseniadwhich

we intended to summarize the most pertinent aspleatare
related to the objectives of this exploratory stuthowever,
we do not intend to exhaust the subject, due tscitpe and
its possible approaches and inter-relations.

I. The STI's Role in the Competences Definition

The globalized environments, which are current lis t
century, have presented some challenges to thegsiohals
of the technological area. The laboriousness is teintury

goes necessarily through the capacity of educdtionaconstructivism education,

institutions in providing the development of cormgretes in
a structured and coherent way with the social retes.
The organizations had understood that it is necgska
develop basic and specific competences in its eyepl®[5].
In order to define competence, three great clasgiments
prevail as reference for a classification in thisldi the
personal capacity to articulate knowledge (to knotke
abilities (how to make) and the attitudes (to bedfd),
inherent to the work situations.

It is impossible to formulate and to maintain ataumable
economic and social development project
knowledge, and the university, which by its naturas a
role to play in order to overcome the disharmonythe

process of changes, as a ‘catalyser element’ ipribeess of
formation of the global man, through investmentsdience,
research, technology and innovation, forming praifesals
capable to generate technological changes, andomigt
following them.

Reflecting upon this context of change of paradig[@8]

highlights that the current moment is a point dfeiction

Il. Learning Methodologies

Due to the diversity of contents and the agen&'spnal
features in the teaching-learning process, ther®itool or
education methodology of universal use. The learnin
methods and techniques must vary in accordance tivith
domain in which they relate and with the capacitiésheir
agents. Besides using methods and appropriateitpes; it

is a teacher’s responsibility keeping the studeatt®ntion,
and using for this, strategies and/or processesvhith
students learn to think and to discover things.

According to [7], one of the crucial issues forrou
pedagogical practice is the conception that we rabaut
knowledge. In this sense, the author reflects oma th
following question: the knowledge acquisition preges
carried out by means of discovery or construction?

In accordance with [5], for the development of cetences,
the most adequate educational methodology is the
particularly called tdagh
through competences, where the knowledge (i.etrtftie) is
not in the subject side (rationalism) and nor ie tibject
side (empirism), but in the interaction betweemth#at is,
the knowledge is given by the relation betweendhigject
that knows and the knowledge’s object.

An example is the Cooperative Learning Methodoloasy,
Smyser [16] explains; it is a strategy where thelsbts help
each other during the learning process, actingeasher’s
partners and of themselves and aiming to learnemifsp
subject matter.

without In order to illustrate the example, there is a repooduced

in a teaching seminar, in the Lancaster Managei®einool,
1994. The report refers to the problem that theonitgj of

the world’s schools still are more focused in tharhing by
experience than the education for the future [18].

Paradigms changes start by stretching the reasoning
processes, outside of the focus on things, enttielsevents,
towards the affinities, symbolisms and interconioest. It
starts outside of the universal order which is fiactio the
human species; it follows analyzing the cultureditboned

between the certainty age and the logical reasoningto the man’s perception, in order to arrive atrieognition

(industrial age); and a new age which is charazgdrifor
the imprecision, the unknown future and the inimumber
of objective possibilities that are presented (kienlge age).
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of the possibility of ways to see the world dramaty and
differently. [18].

lll. Basic Competences for the Engineer’'s Formation
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lll.I- Space Vision

Space vision is one gift that, in principle, evergdhas; it
gives the capacity of mental perception for spacen$. To
perceive mentally a space form means to have tiafeof
that space without seeing the object [9].

The space vision depends on a logical reasoningaksadon
ludic, creative and subjective schemes, which thee p
reason not always can hardly explain. As an exanplie
engineer’s formation, there is a discipline callzescriptive
Geometry which needs the space vision and theiditgan
order to be understood.

According to [21], the drawing has, as the mairppse, the
precise representation, in the plane, of the nwdterorld’s
forms, and, therefore, three-dimensional (i.e. 3iB)order
to make possible the construction and constitutibthese
forms.

The Technical Drawing is a form of graphical exgsien
that has as purpose, the representation of the, ftinm
dimension and position of objects in accordanceh wlite
different necessities required for the various nlitida of
engineering and architecture as well [9]. In thechirecal
Drawing discipline, there exists a complete ‘loadf
complexity which comes from the necessity of disoey
the correlation between space and plane.

According to [21], even though the developmentnefv
project tools, the previous knowledge for the bmsid
Descriptive Geometry and Technical Drawing will Gone
to be essential to allow the designer brings tagrettis/her
representation technique with his/her creative ciypa
supported by a representation technique and a igadpbol
in a even more surprising way.

With difficulties, as much in teaching as in leai several
courses and universities have preferred to rembeset
disciplines (i.e. Descriptive Geometry and Techiica
Drawing) from their programmes, in a moment whére t
new professional profiles associated to the newnelogies

mutant panorama. The experience tends to lose ,vahite

the capacity to coexist and/or to promote the chang

assumes prominence. People who apply systemic tioug

(focused on the book called The Fifth Discipling, Peter

Senge), and have the capacity to deal with theviatian,

through intuition and improvisation, will be bet@nd more

comfortably placed in the future. Thus, it can ailshat the
world soon will have different owners [18]. In cdusion,

the author deduces which type of ability will starbe valid
more in function of a new environment than, in tumil be

occurred from born variables of the described dims. He
also says that we certainly will value differentquetences
differently from the current ones, and that theyl vbie

defined by new conditioning situations, which vk able
to escape very little from these three realities:

« The normal abilities, mostly rational, currentlyanc
complete the majority of the tasks of the presamet
which were not yet moved too much in relation te th
time that will come. There is, for the time beirap
index x of changes, but in a significantly increasi
level.

« With the index of changes’ increasing, from a darta
level, the normal abilities will reveal insufficierNew
problems are not faced nor equated for the expegien

*  We started already to have necessity to develdfiebi
like “beyond the rational” in order to face probketike
“beyond the normal”. Considering “normal” everytgin
what we can predict.

ILLIII - Space Intelligence

The human intellectual competence must presentt afse
abilities for problems resolution enabling one tolve
problems or genuine difficulties that he or shed$éinand
when adequate, to create an adequate product, amcst
present the potential to find or to create probleams, by
means of this, propitiating the steadiness for @itipn of

require from the professionals a great capacity of "€W knowledge [10].

abstraction, the discernment exercise and behauimalities
related to the confidence and team working. [13].

I.II - Creativity

Changes always occur, but they had been alwayslaaso
by the succession of generations. Nowadays, sciande

technology make the panorama to become chaotically

unstable, due to the innovation speed. Howevercavego
far beyond the adapted condition. But the condition
change’s agent must elapse from a conscious paisitjp
which contemplates our natural trend [18].

All the man’s creative process develops itselthie 3-D
space. When we need to put our ideas ahead, we usake
of a representation technique [22]. A research shasults
about loss of creativity from infancy to the adif [3], in
which it observed the capacity to generate origidehs.
The resulting punctuation, comparing “original” and

“standard” answers, was: 5 years or less — 90% of

originality; 7 years — 20% of originality; adults 2% of
originality.

Any analysis which intends to anticipate the cotapees
that will gain priority is in the direct dependencé the

Coimbra, Portugal

Reference [2] describes that Gardner offered dhadkefor
mapping the wide gamma of capacities of the huneamgs,
when grouping these capacities in eight categooes
including “intelligences”, namely, Linguistics, Limgl-
Mathematics, Space, Corporal-Kinaesthetic, Musical,
Interpersonal, Intrapersonal and Naturalist.

The Space Intelligence is distinguished amongssethe
which is described as the capacity to perceive pidtision
the visual-space world and to carry out transforomst
regarding these perceptions. This intelligence lve®
sensitivity to colour, line, form, configuration drspace,
and to the existing relations amongst these elesnénalso
includes the capacity to visualize, to represesuai or
space ideas graphically, and to orient approximaiela
space matrix [2].

The space intelligence abilities are: perceptimemory and
reasoning. For [10], a person who desires to ocaupgb
position which requires talent in the space areke |
engineering, for instance, must learn the “spaoguage”
and think in this “space environment”.

RESEARCH RESULTS
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We have obtained that 15 STIs offer engineeringsesiin
Santa Catarina State, and two are public institstie.g.

Originated from the approaches diversity aboutisisee of
what to teach and which the emphasis that mustagirav

UFSC and UDESC). The number of offered engineeringthe formation process of the engineering studeitserved

courses is 74, and they are offered in 19 modslitiéhich
are subdivided in 7 qualifications.

Table 1 presents the STI's list, sorted in destcendrder
by the amount of engineering courses that they .offe

TABLE 1
SUPERIORTEACHING INSTITUTIONS WHICH OFFER UNDERGRADUATE
ENGINEERING COURSES INSANTA CATARINA STATE

Superior Teaching Institution Course
s No.

Universidade Federal de Santa Catarina — UFSC 12
Universidade do Contestado — UnC 7
Universidade do Sul de Santa Catarina — UNISUL 7
Instituto Superior Tupy — IST / SOCIESC 7
Fundacao Univ. do Estado de Santa Catarina— UDESC 6
Universidade Regional de Blumenau — FURB 6
Universidade do Oeste de Santa Catarina— UNOESC 6
Universidade do Extremo Sul Catarinense — UNESC 4
Universidade do Vale do Itajai — UNIVALI 4
Centro Universitario de Jaragua do Sul — UNERJ 4
Universidade Com. Reg. de Chapec6 — UNOCHAPECO 3
Universidade da Regiao de Joinville — UNIVILLE 3
Universidade para o Des. do Alto Vale do ItajaiNdDAVI 2
Faculdade SATC — FASATC 2
Universidade do Planalto Catarinense — UNIPLAC 1

Amongst a total of 110 STIs authorized
undergraduate courses in the state [11], only 23.G8
institutions offer engineering courses. The UFS@nmongst

the public STIs which offers the biggest number of

engineering courses (12 courses) and amongst flatgr
ones, UnC, UNISUL and SOCIESC are tied up, offefing
courses.

Table 2 presents the 19 modalities offered for the

engineering courses in Santa Catarina State. Ghgettve
table, we can conclude that the Production Enginger
course presents the biggest number of courseseirsttite,
followed by Civil Engineering and Electrical Engareng
courses.

TABLE 2
ENGINEERING COURSESMODALITIES IN SANTA CATARINA STATE
Modalities Courses

Production Engineering 11
Civil Engineering 9
Electrical Engineering 7
Chemical Engineering 7
Food Engineering 6
Environmental Engineering 6
Mechanical Engineering 5
Forest Engineering 4
Control and Automation Engineering 3
Computer Engineering 2
Industrial Engineering 2
Telecommunications Engineering 2
Materials Engineering 2
Sanitary and Environmental Engineering 2
Horticulture Engineering 2
Surveyor Engineering 1
Foundry Engineering 1
Plastic Engineering 1
Aquaculture Engineering 1

Coimbra, Portugal

to offer

in the theoretical reference, the methodologicalcpdures
have had in the question “What are the engineazingses
disciplines in Santa Catarina which work with carge
related to drawing?”, the scientific hypothesis ethhelped

in the formatting and logical structuring of theoplem of

this study.

Doing an analysis in theurricular grid of these courses,
we have identified the disciplines that ensure s$ihedy

issues and, after the data collection we have a&dland
grouped them by the similarity of disciplines irufgroups,

namely, Group 1: Descriptive Geometry; Group 2:
Technical Drawing; Group 3: Emphasis in SoftwareeUs
Group 4: Emphasis in the Modality. Table 3 belowsants

the results:

TABLE 3
DISCIPLINES WHICH THE CONTENTS ARE RELATED TORAWING
IN THE ENGINEERING COURSES INSANTA CATARINA STATE

G1: Descriptive Geometry No.
Space Graphical Representation 2
Descriptive Geometry 12
Drawing and Descriptive Geometry 2
Geometrical Drawing and Descriptive Geometry 1
Descriptive Geometry and Technical Drawing 1
Graphical Expression 2
G2: Technical Drawing No.
Drawing 5
Fundamental Drawing 4
Basic Technical Drawing 6
Basic Drawing 1
Technical Drawing 43
Technical and Geometrical Drawing 2
Technical Drawing and Descriptive Geometry 1
G3: Emphasis in Software Use No.
CAD — Computer Aided Design 9
Mechanical Drawing — CAD |l 1
Mechanical Drawing — CAD 1
Production Drawing Aided by Computer 1

Geometrical and Modelling Drawing
G4: Emphasis in the Modality N°
Technical Drawing for Electrical Engineering 3
1
3

Drawing for the Electroelectronics

Technical Drawing for Civil Engineering

Civil Construction Drawing 2
Drawing applied to Civil Engineering 2
Architectural Drawing 2
Technical Drawing for Mechanical Engineering 1
Mechanical Drawing | 1
Industrial Drawing 1
Drawing applied to Electrotechnique 1
Technical Drawing for Materials Engineering

Technical Drawing for Sanitary Engineering

Technical Drawing for Chemical and Food Engineering 2
Drawing applied to Chemical Engineering

Drawing applied to Forest Engineering

Technical Drawing for Forest Engineering

Drawing applied to Forest Engineering

Rural Technical Drawing 1

I

N )

Analyzing the table above we can conclude that the

Descriptive Geometry Group presents 20 occurrentes;
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Technical Drawing Group presents 62 occurrences; th Also, under this approach, we have concluded that t

Emphasis in Software Use Group presents 13 ocaesen

Technical Drawing Group is the greater of this gtwaehd

and the Emphasis in the Modality Group presents 26represents 52.21% of the occurrences; the secomdsdhe

occurrences. Under this approach, we can conchatethe
Technical Drawing Group is the greater of this gtashd
represents 51.24% of the occurrences, in secoritignothe
Emphasis in the Modality Group represents 21.48%hef
occurrences, in third place the Descriptive Geoynétroup
represents 16.52% of the occurrences and finally th
Emphasis in the Software Use Group with 10.76%hef t
occurrences.

Relating the number of hours that each disciplimet&ins to
the total number of hours of the course where dffered,
we can obtain the discipline’s percentage of pigditon in
the composition of the total number of hours of toerse.
Table 4 presents these percentages grouped by itgodal

TABLE 4
PARTICIPATION OF THE DISCIPLINES GROUPS IN THE MODALIES

Modality Gl G2 G3 G4 Total
Surveyor Engineering - 3,64 - - 3,64
Civil Engineering 1,16 1,27 1,12 3,55
Mechanical Engineering 0,73 1,39 - 1,29 341
Production Engineering 0,75 141 054 0,70 340
Sanitary and Environment 0,80 0,79 0,80 0,79 3,18
Eng.
Foundry Engineering - - 296 2,96
Plastic Engineering - 1,21 - 162 2,83
Industrial Engineering 0,56 1,44 0,69 2,69
Control and Automation Eng. 0,49 1,77 - - 2,26
Horticulture Engineering - 1,65 - 1,65
Electrical Engineering 0,21 0,79 0,61 1,61
Environmental Engineering - 1,59 - 1,59
Telecommunications Eng. 0,84 0,68 - 1,52
Agquaculture Engineering - - 1,50 1,50
Food Engineering 031 067 0,34 1,32
Computer Engineering 1,32 - 1,32
Materials Engineering 0,80 0,48 - 1,28
Chemical Engineering 0,71 0,49 - 1,20
Forest Engineering 0,27 0,93 - 1,20

The percentages presented in the table above irtftatnon
average, the disciplines related to Drawing in Bagring
Undergraduate Courses in their 19 modalities reptea
range between 3.64% and 1.20% out of the total eurab
hours of the courses. Also, a great variation betwthe
modalities is perceived, totalling 3 times betwédengreater
and minor participation of these disciplines groupsthe
total number of hours of the course.

Only 8 out 19 modalities offer disciplines from @po 1:
Descriptive Geometry; 17 offer disciplines relatedGroup
2: Technical Drawing; 11 offer disciplines from @ 4:
Emphasis in the Modality; and 5 modalities offesaiiplines
from Group 3: Emphasis in the Software Use. Onegiees
that various modalities have disciplines in onlyeon
discipline group, which demonstrates what the aano
these modalities give when they teach these cantent

We have calculated the total average per group.rébts
are: Group 1: Descriptive Geometry is 0.22%; Grdip
Technical Drawing is 1.06%; Group 3: Emphasis in
Software Use is of 0.40%; and the average of Gréup
Emphasis in the Modality is 0.35%.
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Emphasis in Software Use Group with 19.70% of the
occurrences; in third place is the Emphasis inMtoglality
Group with 17.24% of the occurrences; and finale t
Technical Drawing Group with 10.85% of the occuoes

CONCLUSION

The general objective of this research was to ifletie
participation of disciplines related to the teachimf
drawing in the Engineering Undergraduates Coursdbe
state of Santa Catarina, and to identify what ésfticus of
these disciplines in the diverse modalities of eagring
teaching. In this direction, through a documentsearch,
we have built and structuralized a data base with t
research results, in order to obtain pertinentrinfition to
the research objectives, where we have presemedavay
of looking at the issue which deals with the difngs’
teaching related to drawing, and grounded by tladyais of
a set of transcendental objectives occurrencebeatithor
whom it investigates.

In this intention, it was identified that there d® Superior
Teaching Institutions in Santa Catarina which offeurses
for graduation in engineering. Also, it was ideietif that
there are 74 courses of engineering running in fifs
semester of 2006 in the state of Santa Catarind9in
modalities; we also have identified in tberricular grid of
these courses which disciplines are related to idggwas
well as we have classified them in 4 groups.

A diagnosis of the current scenario of this expamastudy
is presented, where we have shown the discipliglased to
the teaching of drawing in the engineering couireSanta

Catarina, in which we have computed, respectivéhg
number of hours each one of these disciplines hamd,
their relation to the total number of hours of tbeurse
where they are offered. This relation was preseint¢drms
of percentage of their participation in the compoaiof the
total of the course.

We also have calculated the number of hours’ aweddighe
undergraduate courses in engineering in the stdigh is
4,094 hours. And considering that the total patiion of
disciplines related to drawing's teaching in the

undergraduate courses is 2.04%, we have concluoked t
these disciplines correspond to 83.5 hours in @eera
Dividing this number of hours (i.e. 83.5) by thegrbups
defined in this research, we obtain that Group dsddiptive
Geometry presents 9.25 hours (10.85%); Group 2hifieal
Drawing presents 43.50 hours (52.21%); Group 3: ltasis
in Software Use presents 16.45 hours (19.70%) anmodiG
4: Emphasis in the Modality presents of 14.25 hours
(17.24%); all these numbers in average.

Even though the low participation of these disoigs in the
curricular grid's composition of the engineering
undergraduate courses, excellent and worrying tunssare
raised, but certainly to analyze which contents sina really
being taught in these disciplines are still mor@antant, in
order to allow an assessment of relevance andimk ih

Septber 3 — 7, 2007

International Conference on Engineering Education 4CEE 2007



terms of relevancy in the formation of the engiieger
professional, but due to some difficulties foundr fo
accomplishment of this research, we indicate themaa
recommendation for future works.

Although modalities like Foundry Engineering and
Aquaculture Engineering do not have clearly disogs
related to Descriptive Geometry and Technical Dnavi
when the 74 courses of engineering have been athlyz
individually, it is evidenced that out of 62 ocaemces of
Technical Drawing Group, about 50% of these
concomitantly works contents related to the sofemase’s
teaching.

Correlating the results of this research with
bibliographical review, in which we have approacimealin
issues like some excellent basic abilities for ¢ingineer’'s
formation for instance, and specifically the depahent of
the space vision, the creativity and space inttiag; it is  [11]
perceived that the development of these competences
practically is neglected in some modalities of eegring
undergraduate courses in the state, and thus iajpay the
formation of enabled professionals who have to camin

a changing scenario and have to rewrite the futdreur
society, so engaged for the current developmenemod
Because we are living a moment where, disciplimdated

to the drawing teaching suffer reduction in the bemof
credits, it is fundamental that we must prioritihe valuable
hours’ course which are still available for the elepment

of competences in space intelligence, because tdet
reasons showed in the literature review, the space
knowledge constitutes in a graphical language whichiis]
normally can be understood only by the person wthdiss
it, needing the lecturer’s active participation fosuccessful
teaching-learning process.

Reference [10] affirms that the space knowledge ssrve
for a variety of scientific purposes, such as dugeol, an
aid to the thought, a method to catch informatammode to
formulate problems or as a appropriate resourc®lige the
problem, and concludes saying that perhaps McFantaay
be right when he suggests that, after an individua$
reached an established minimum verbal aptitude spiaee
capacity is the ability which determines how fae fherson
will progress in sciences.

(6]

(7]

(8]
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(12]

(13]

[14]

(16]

(17]

(18]

(19]

REFERENCES
[20]

Andrade, L. F. S. de; Castro, R. P. de; Pereifg, \L.; Bazzo, W. A..
“A Influéncia da Velocidade do Desenvolvimento Qifico-

Tecnoldgico na Formacao do Engenheiro”. 30° COBENGE
Piracicaba/SP, 2002.

(1]

(21]

[2] Armstrong, T. “Inteligéncias Mdltiplas na Sala del®'. Trad. Maria
Adriana Verissimo Veronese. Porto Alegre. Artmelitdta, 2001.

[3] Ayran, J. “AHA! 10 maneiras de libertar seu espidtiativo e [22]
encontrar grandes”. Tradug&o June Camargo. Sao:Péegdcio

Editora, 1998.

Braga, M.M.; Peixoto, M.C.L; Figueiredo, A.M.G.;\&, R. M.;
Bogutchi, T. F. “Perfil de Egressos do Curso dedamgria Civil da
UFMG” 30° COBENGE: Piracicaba/SP, 2002.

Burini, E. R. V.; Pinheiro, A.C.F. B.. “Desenvolvénto de
Competéncias para a Laboralidade no Século 21”. MXCbngresso

(4]
(23]

(5] (24]

Coimbra, Portugal

Brasileiro de Ensino de Engenharia — COBENGE 200%is. 12 a
15 de setembro — Campina Grande, Paraiba. 2005.

Castro, C. M. “O ensino de engenharia em um muotti/. In:—
ENCEP 05 X Encontro Nacional dos Coordenadoresngertharia
de Producéo. Floriandpolis, maio 2005.

Cortella, M.S. “Escola e Conhecimento: fundamentos
epistemoldgicos e politicos”, 22 ed. Sao Paulotezdinstituto Paulo
Freire, 1999.

Davenport, T. H. “Ecologia da Informag&o: porqueagécnologia
néo basta para o sucesso na era da informacaoPR&ém Futura,
1998.

Faenquil. “Apostila de Desenho Técnico”. Disponimel
http://www.faenquil.br/na_apostila.pdf; Acesso ent0r/2006.

Gardner, H.. Estruturas da Mente — “A Teoria daslitpéncias
Multiplas”. Trad. Sandra Costa. Porto Alegre: Afiéadicas Sul,
1994,

INEP. Instituto Nacional de Estudos e Pesquisas&aionais Anisio
Teixeira. Disponivel em
http://www.educacaosuperior.inep.gov.br/funciomsttl_ies.asp
Acesso em 16/04/2007.

McGill. “Introduction to graphics communicationscadrawing
standarts” Disponivel em
http://www.mcgill.ca/files/cien/graphicscommunicats_lecture_1.pd
f; Acesso em 04/07/2006.

Martins, W. B. Cardoso, T. F. I. “O Ensino de Enggtia: em busca
da qualidade e competitividade” 30° COBENGE: Paalta/SP,
2002.

MEC. Ministério da Educag&o. Disponivel em
http://portal.mec.gov.br/cne/arquivos/pdf/CES112p@RAcesso em
16/04/2007.

Oliveira, V. F.de. “Cursos de Engenharia de Produg#Brasil”.
Apresentagdo X ENCEP. Floriandpolis/SC- 2005.

Pereira, M. A. A.; Freire, J. E.; Seixas, J. A tifidacdo de
Aprendizagem Cooperativa no Ensino de EngenhaAaais do
XXII Encontro Nacional de Engenharia de Producaeitiba, 2002.

Pereira, M.J.L. de B.; Fonseca, J.G.M. — “Fasedetésdo — as
mudancas de paradigmas e o poder da decisdo’P&do. Makron
Books, 1997.

Predebon, J. “Criatividade hoje: como se pratipggrade e ensina”. 32
edicdo. Sdo Paulo: Atlas, 2003.

Rompelman, O. “Avaliagéo do aprendizado: a evolu@objetivos
no ensino da engenharia e suas consequénciasamet@cavaliacdo”.
Disponivel em:
http://www.engenheiro2001.org.br/artigos/RomplerRampelmanB.
htm; Acesso em 29/07/2005.

Santos, N. “Gestao do conhecimento e da aprendizage
organizacional”. Apostila do Curso de Especiaizaem Gestéo e
Lideranga Universitaria. Unisul, Florianépolis, 300

Speck(a), H. J., Rohleder, E.; Silva, J. C. daz8pA. C. “O Futuro
dos Instrumentos e Materiais de Desenho TécnicEXIK
Congresso Brasileiro de Ensino de Engenharia — Q@EE2005.
Anais. 12 a 15 de setembro — Campina Grande, Ra20(b5.

Speck (b), H. J., Rohleder, E., Silva, J. C. dajZ&pA. C.
“Comparacao entre Ferramentas de Modelagem do Adifoc
Mechanical Desktop e Solidworks”. XXXl CongresBrasileiro de
Ensino de Engenharia — COBENGE 2005. Anais. 12 @eléetembro
— Campina Grande, Paraiba. 2005.

Schon, D. Beyond the Stable State. New York: TheadwoLibrary,
1971.

Vieira, E. “Recursos Humanos: Uma Abordagem Inkes&it S&o
Paulo: CEDAS, 1994.

Septber 3 — 7, 2007

International Conference on Engineering Education 4CEE 2007



