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REVIEW AND MODIFICATION OF
INEERING EDUCAIIONAW —
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he profession in response to:
conomic activities of better profit value, and
neral progress of the society
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Vo y Iz dlcally a plan of study by its obsolescence with respect to the
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-~ *A s-@ej:i.fic program is no longer necessary due to saturation of the labor
‘market or because it is satisfactorily offered

» A deep analysis that take into account the problems and expectations
of the economic activity where is situated



HISTORICAL BACKGROM ——
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ttlements of important civilizations: Toltec, Maya and Aztec
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ries of Spanish colony: trade and production of agriculture
B roducts
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pulatlon a single religion and a single language
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——Inc pendence 19th century: internal wars; foreign interventions; lost
= of half of the territory

Important social, economic and political changes resulting from the
1910-1929 period (Mexican Revolution):

-Land reform, large irrigation works, extensive electrification, and
industrialization; expansion and improvement of education



ERING EDUCATION PROGRAMS and
PROFESSION FRAMEWORK - -

y | —
program for the formation of engi Mexico was

president Bemto Judrez (1861-1 872) but only after the first
XX century this profession acquirea presence as
part of college education.

:;infrastructure works and industrialization;
‘ﬁi'bdel of substitution of imports

B

v —-';:*‘ ral t type of engineers: Extensive capacities for construction,
,.:pﬂ?ductlon installation and maintenance of equipment; abilities for
~ technologies adaptation; and administration of large projects

T

beg 60°s, UNAM, IPN and very few schools in the provincial states,
provided the demand for engineers by the nation. Not enough in
quantity but satisfactorily in quality. UNAM closely represented 40% of
the total.



| ENGINEERING EDUCATION PROGRAMS >
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ations

to open market and global economy in the 80°s and
trade treaties (NAFTA)

Schools Programs | Students

44,000
248,000

447,405
514,000
>>




— Mgineers fulfilled by many institutions:

g private and public universities ——
ated system of technology mstltuteg"'(
ational systems

: —
Appropriate criteria, programs and operating structures

- Regional permanence of graduates, etc.

carrled out at UNAM and similar institutions, will impact very
~little on the nationwide quantitative offer.

—

éﬂ%'ever it represents an opportunity in the qualitative sense, as these
— federal institutions comprise an influential high-quality academic staff,
—= first-level research facilities and a well-set physical plant.

They may keep their leading position to offer vanguard engineering
education programs to the contemporary society and can induce other
institutions (as it has done it in the past) for substantial advances in the

way of teaching engineering.



ERS REQUIRED AT PRESENT -
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entury: Extensive, sustained and continuous change in
nology; global market of enormous competence and

act|V|t|es Scientific advance; technology innovations
speed)

"

;‘-:j." d demand of engineers; quality vs. quantity
3::“ _~s New abilities to design, build, manufacture and operate
,geﬁds with aggregated value of technology and more efficient in their

functlon, to the lowest possible costs

"1'\ '

*Deepening his knowledge of diverse disciplines, to expand his
capacities of information and to develop his creativity

*Clearly identify what are in reality the functions of an engineer in the
society and which should be his real professional capacities
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1at are the inte I cesses of engineers?
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they learn?

q oV ”ﬁat know-how and capacities require?
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W son ié are acquired and how do engineers develop others?
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W] ,Eurrlculum contents, methods and environments of learning
= are suitable?

*Which can be learned in the school?

*Which can be learned only in practice?

Reséndiz, D., “El rompecabezas de la ingenieria”’, FCE, México, 2011.



NGINEERING UNIVERSITY PROG S
v of an engi ering progra nsiderM

e role of engi a changing somety

the JERE of study
‘ f;GeneraIIy based on educational models
~ (diverse institutions in different countries)
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= -" ery numerous, with substantial or subtle differences
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rev I ing forms of teaching at many educative institutions in Mexico:
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» inflexible curricula: no different sequence;
»> no subjects from different departments;
» no students mobility
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* limited to I&%’(’reverenced; authoritarian)
- — 1 mit e ncvcelopedic kno yieage
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based on exercises
gradlng is the only measurement of learning
: classes repetitive and monotonous
— iSI{ldents

_ = —— « eyewitness classes essential
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= » receptive and passive (obedient)

» indifferent about socio-politics and economics

At the end: students are only interested in approving
subjects
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*Updating of the programs

' _."'ased on the engineer profile of the 70°’s
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Ces f;;ptimistic and insufficiently clear objective: engineer with
arge attributes and possibilities of professional development to comply
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~  an extensive assembly of needs of the country

7PTaEt‘iCaIIy the same program of today; only adaptations are proposed
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| ol of englneerlng situation of clear disadvantage in few years

— —-—-

, of the present good level academic staff of professors and
‘the exceptional laboratory and mechanical shops

*Serious threat to the continuance of the careers
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Mexicans is their strong attachm

g out the resistance of
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L (RADICAL) MODIFICATION IS

1.0 )

- +Focusing on learning and not on teaching

uction to less than eight semesters (as now in European
= educational systems)
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—*A ade nic staff (a) full-dedication professors for the basic and

"

= n-eerlng sciences (both kind of subjects should be thought by
englneerlng professors), with participation (but not only) in research
~activities; and (b) highly scholar professional engineers for those
applied subjects connected to the practice of engineering.
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AND MEANINGFUL (RADICAL) MOD (cont’d)
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creativity

. "on engineering practice offered to freshman students
;x- delmg, optimization, global vision and social impact of
englneerlng)

«Students mobility to other universities
—— *Open involvement in socioeconomic issues

*Participation of all the actors, especially the student, that
contemplate technical innovations of teaching, self-learning, use of
informatics and stimulation of creativity.



CONCLUDING REMARKS :
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ion of the socioeconomic situation and its time perspective

_ s technological change of today
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i -"-._;; rFamlsm to impel teaching methods
v-ij'ective: high-quality engineers for the vanguard of development

-—International-class engineering vision (among the better of the world in
few years)

* Appropriate evaluation and certification
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