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ABSTRACT 

This dissertation presents a qualitative study examining faculty reactions to 

globalization and NAFTA in selected engineering departments in a Northern Mexican 

urban area The dissertation provides an overview of the history of engineer training in 

Mexico, and how past presidential administrations' policies affected engineer training. 

The literature review also provides an overview of the theories utilized in the analysis of 

the data. The theoretical perspective of World System Theory as presented by 

Wallerstein, and Dependency Theory in Higher Education as presented by Altbach were 

the two primary theories utilized along with other theoretical perspectives that pertain to 

globalization. Mexican writers such as Gonzalez Sousa and Louvier Calderon, were 

presented as two varied perspectives of resistance to globalization. 

Faculty members from three universities were interviewed regarding issues of 

influence from core nations on the instructional and training activities in their 

departments. The perceptions of faculty members were recorded, transcribed and then 

analyzed. Major themes emerged regarding issues of international influence on local 

industry and business that in turn affected these departments, the use of academic 

resources from other countries, and resistance to globalization on the part of these faculty 

members. 

Emerging themes related to recent economic diftlculties in the region, along 

with issues of quality improvement, engineer certification, dependence on foreign 

educational resources, and how the neo-liberal policies of the Salinas de Gortari and 

Zedillo administrations had introduced globalization through local industries. 
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CHAPTER 1: INTRODUCTION AND DISSERTATION OVERVIEW 

INTRODUCTION 

Western engineering has existed in Mexico since the discovery of precious metals 

made mining an important industry shortly following the conquest. Since that time 

engineering has played a crucial role in the development of the nation. The training of 

engineers in higher education has followed the history and economic trends of Mexico as 

well. As Mexico's needs shifted from mining to the military, from railroads to 

petroleum, and from industrialization to globalization, engineer training in Mexican 

higher education has responded to these needs and adapted in order to serve the Republic 

(Tanck de Estrada, 1982, pp. 64 - 66, Staples, 1982, pp. 111-112, and Lorey, 1993, pp. 

63, 69-71). 

Prior to the implementation of NAFTA, Mexican experts expected the economic 

influence of the accord to increase the demand for certain university majors, among them, 

accounting, business administration and the various engineering disciplines (Delvalle, 

1992, p. 141). How NAFTA and globalization have influenced engineering education in 

Mexico is a focus of this dissertation. In this dissertation I present the social 

constructions of members of three engineering faculties in three different institutions, as 

they react to globalization and The North American Free Trade Agreement (NAFTA). 

As Mexican engineer training has adapted in the past to the changes and necessities of 

Mexican society, I present how this has been occurring in the context of faculty reactions 
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because ofNAFTA, other globalizing influences, and the neolibcral policies of the 

Salinas de Gortari and Zedillo administrations. 

I was given the privilege of spending intensive time with members of three 

engineering faculties in order to interview professors and find out more about each 

institution and how these faculties are changing with the influences presented by 

globalization. The data that I present is in the context of my interactions with these 

faculty members, and documentary data that were available to me at the time of the 

interviews and following the interviews. 

CONTEXT OF THE PROBLEM 

In this study I examine how engineering faculty members in selected Mexican 

institutions of higher education have reacted to the impact of globalization driven by 

expanding international capitalism and by the neoliberal policies of the Zedillo and 

Salinas de Gortari administrations. My research specifically examines three areas related 

to globalization; how faculty members relate to international businesses and industries; 

faculty members' relationships with universities in other nations; and any evident 

resistance to globalization. 
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BACKGROUND OF THE PROBLEM: MEXICAN HIGHER EDUCATION AND 

ENGINEER EDUCATION 

Major Subsystems 

Currently, the public system of higher education consists of three subsystems. 

The university subsystem, the technological institute subsystem, and the normal school 

subsystem (Pallan Figaroa, et. al., 1995, p. 22). Added to those are specialty institutions 

such as the National School of Anthropology, The National Institute of Fine Arts, along 

with military and diplomatic schools (Omelas and Levy, 1991, p. 944). All institutions 

are organized legally as not-for-profit entities, but are regulated by their dependence 

[financial and accreditation] on the Federal Secretariat of Public Education (SEP) (Pallan 

Figaroa, et. al., 1995, p.22). It is also important to note that many public universities 

were built on the model begun with the National University (UNAM) (Ornelas and Levy, 

1991, p. 948). In regard to engineer education, the UNAM and IPN are important as they 

formed the basis for the technological institute and university subsystems of the public 

higher education system in Mexico. 

The stated aims of the public sector reflect a public service model of higher 

education. "The sector's formal aims are to prepare professionals who contribute to 

national development, to preserve and expand culture, and to develop new knowledge" 

(ANUIES, 1979 as cited in Omelas and Levy, 1991). Public sector higher education 

often follows government policy initiatives, and serves as a source of professional labor 

for state and para-state industries. 

Private higher education in Mexico is also subdivided. 
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The private sector, which currently enrolls 17 percent of 
Mexico's tertiary students is also complex. It divides into 
universities, technical institutes, and other independent 
schools. This sector reflects individual and group initiatives to 
mold or adapt higher education to their desires. That is, 
middle class, business, and religious interests come to see 
public institutions as not fulfilling their chief higher 
education goals; the provision of high status; skilled 
manpower; academic quality; conservative or apolitical-
technocrat orientations (Ornelas and Levy, 1991, p. 944). 

As middle class, business, and religious interests mold private higher education, it is the 

primary source of professional labor in private business and industry. 

Private higher education is almost totally dependent on tuition revenues, and there 

is a marked stratification among these institutions. Elite institutions like the 

Technological Institute of Monterrey, and the Iberoamerican University are two examples 

of the small group of institutions that make up Mexico's private elites. The entire sector 

is made up of nearly 250 institutions. Most of these are small organizations that function 

on a for-profit basis. These institutions suffer from a lack of good facilities, and mainly 

attract students who cannot gain entrance to more demanding schools (Ornelas and Levy, 

1991, p. 945). 

Recent Trends 

Higher education in Mexico demonstrates some similarities to higher education in 

other developing countries. Altbach (1987, p. 2) notes that higher education in the Third 

World context is a very important institution as it prepares elites and technicians, but 

perhaps more important, its position as the most important intellectual institution has a 

large impact on culture, politics, and ideology. 
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While higher education in the developing world tends to favor elites, Mexican 

higher education has had large enrollment growth in recent decades, which has provided 

some social mobility for middle and lower class students. (Ornelas and Levy, 1991, p. 

943). 

Enrollments jumped from less than 100,000 in 1960 to 
1,206,000 in 1988. The relevant cohort percentages grew from 
1 percent to 12 percent during that same period (Ornelas and Levy, 
1991, p. 943). 

"Mexico's student enrollment in higher education increased dramatically between 1970 

and 1990, by approximately 400 percent" (SEP/ANUIES, 1993, as cited in Lovell & 

Sanchez Soler, 1995, p. 4). Enrollment saw an increase in women entering higher 

education during the decade of the 1980s: up from four to twenty-eight percent during 

that time period. However, overall enrollments began to decline in 1983 as a result of 

national economic difficulties (Ornelas and Levy, 1991. p. 943). 

The number of faculty has also increased, but not enough to completely match the 

increase in student enrollment. The ratio of students to teachers was 7.6:1 in the early 

1960s, and grew to an average of 10.6:1 in the 1980s and 1990s (Lorey, 1993, as cited in 

Lovell & Sanchez Soler, 1995, p. 4). 

One quarter of the faculty are employed on a full-time basis (SEP/ANUIES, 

(1993), as cited in Lovell & Sanchez Soler, 1995, p. 6). This represents a large increase 

from only seven percent in 1968 (Lorey, 1993, as cited in Lovell & Sanchez Soler, 1995, 

p. 6). Part-time and temporary faculty are usually paid by the hour for classroom 

teaching a small number, 8.3 %, are salaried (Lorey. 1992, as cited in Lovell & Sanchez 

Soler, 1995, p. 6). 
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Faculty union membership is voluntary, with each public university having its 

own faculty union. Faculty unions have diminished in influence during recent years, a 

part of overall decline in Mexican labor influence during the past decade (Lovell & 

Sanchez Soler, 1995, p. 11). 

Given the small percentage of faculty hired as full-time, salaried employees, 

scholarly production rates are low, as would be expected. In 1993, Mexican faculty 

members published 4,174 publications. Of that number 3,339 were in areas of science 

and technology (including social sciences). Only 9.7% of these were in the areas of high 

technology and engineering (Pallan Figaroa, et. al., 1995, p. 79). 

Internationalization and Globalization 

In recent years Mexico has become progressively more open to external markets, 

and as a result, the country continues to seek enhanced participation in global trade. In 

1990 after privatizing the nation's banks and some major industries, Mexico joined the 

Organization for Economic Cooperation and Development (OECD), The Asia-Pacific 

Economic Cooperation Forum (APEC), and signed several trade agreements with 

countries in Europe, Asia, and South America. By far the most important agreement 

entered into was NAFTA, which took effect in January of 1994 (OECD, 1997, p. 28). 

This desire for more openness to global influences has become evident inside of Mexican 

higher education, especially in areas of educational technology and openness to exchange 

programs in the NAFTA countries (Delvalle. 1992, pp. 103, 104). 
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Higher education in Mexico has long followed the republic's political 

developments. 

As part of it's initiative to institutionalize The [Mexican] 
Revolution, the government formally incorporated the university system 
into its development plans. Policy makers saw the university system as 
central to the process of institutionalization: as necessary for political 
stabilization, for economic development, and for social change. The aims 
of the government for the university have been intertwined since 1929 in 
public policy and the popular imagination. Together they constitute a 
demand that the university be responsive to government policies, to 
Mexican presidents' plans for economic, and social development (Lorey, 1992, 
p.l). 

Universities have also been expected to respond to the republic's social and economic 

needs as well. While following executive plans for the republic and responding to social 

needs, a Mexican university education is also seen as a process that facilitates social 

mobility for young Mexicans (Lorey, 1992, p. 2). 

Thus Mexican higher education has been considered as a public service model in 

that it serves the needs of the republic as interpreted by the ruling party and succession of 

presidential administrations. The shift towards market influences will likely force (or 

pemiit) Mexican universities to abandon the old public service model, with its emphasis 

on teaching and training for social needs, in favor of a model that serves the business and 

industrial sector with a new emerging emphasis on research (Gill & Alvarez de Testa, 

1995, p. 18, and ANUIES, 1989. as cited in Santillanez, 1995). Incentives for research 

and time devoted to research activities have been increasing as the new model has taken 

effect (Lovell & Sanchez Soler, 1995, p. 15). 

Mexican society changed extensively during the Salinas de Gortari and Zedillo 

administrations. With privatization, industries that were once state owned are now 
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controlled by influential Mexican and foreign capital (Berrospe, et.al., 1996, and 

Rogonzinski, 1993). Globalization entered Mexico by invitation of the federal 

government by way of selling state-owned industries to the highest bidder from anywhere 

in the world. As fewer high technology industries arc part of the public sector, engineers 

who were once prepared for public service increasingly are looking to enter a more 

competitive and profit-oriented, private sector job market. 

While movements toward privatization and globalization have been welcomed by 

some in Mexico (e.g. Pazos, 1993), others fear that they will only divert public money to 

sectors that already control the country's wealth; sectors that are heavily influenced or 

controlled by interests outside of Mexico's borders (Mendez Lugo. 1992, p. 387). 

Gonzalez Sousa (1994, pp. 44-46) refers to the mercantilization and the 

N ortharnerican izat i on of Mexico as a result of NAFTA, which he claims will make 

Mexico into a large labor/production facility at low cost for the industrialized world. 

Initially, there was hope in Mexico for better salaries, relaxed immigration laws, and 

economic reciprocity between Mexico and the U.S. as a result of NAFTA and other 

attempts to enter the global market. Now some see these as false hopes, and have a real 

fear of a loss of sovereignty in the face of the economic power of the United States 

(Aguilar Zinzer, 1995, pp. 108-106). 

Major Models of Mexican Higher Education 

As 1 noted earlier, since 1929 higher education has been an instrument for the 

implementation of government policy initiatives. Mexican higher education maintained a 
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close, cooperative relationship with the government up until the 1960s. At this time 

student radical movements, influenced by the Cuban revolution, began to question higher 

education's role as a government tool. The university-government harmony ended 

violently with the government massacre of protesters, many of whom were student 

radicals, at the Tlatelolco plaza in 1968 (Ornelas and Levy, 1991, p. 941, 948). Since that 

time, reforai movements in Mexican higher education have followed two models: the 

democratic model which grew out of the radical movements of the 1960s, and the 

modernist model which seeks a more utilitarian approach in response to economic 

conditions. There is substantial overlap between both models at any given institution 

(Ornelas and Levy, 1991, p. 949). Both models are helpful when considering the 

perceptions of a university professor in the face of globalization. 

Ornelas and Levy describe the modemist model as follows. 

The modernist model aims at transforming higher education 
institutions to make them more rational and efficient so that they 
will better fit the requirements of the dominant economic interests. 
The model includes changes in structure, content, and even pedagogy. 
Accordingly, the universities and related institutions would become 
sites to produce human resources and advance technology, an 
ideology favorable to modern society, and the personal traits 
necessary to comprehend the industrial order which, according 
to advocates of this model of reform, is the basis of modern 
societies. The pedagogical theory behind this model draws 
heavily on behaviorism (1991, p. 945). 

Central elements of the modernist model include highly technical curricula, selective 

enrollment, centralized governance, and an emphasis on practical and applied research, 

although funding for this research has not been forthcoming (Ornelas and Levy, 1991, p. 

950). 
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Delvalle (1992, pp. 123 - 127) exemplifies the modernist model as he calls for 

institutional reforms ranging from closer ties to industry to diversification of university 

finance to the professionalization of university managers (most rectors and faculty 

directors in public universities are electcd by the university community). Delvalle 

proposes these reforms as a manner of being competitive and adaptive in the context of 

the NAFTA agreement. 

The democratic model combines a curricular focus on the social sciences without 

ignoring science and technology in order to relate curricula to the needs of the popular 

classes. The democratic model proposes a tuition-free education as a means of promoting 

social mobility for the working class. Important to this model's support for the popular 

classes is the idea of flexible and part-time study, along with opposition to selective 

entrance examinations. This model calls for participatory governance that includes both 

students and non-faculty university employees. Research is geared toward social 

problem resolution, and interaction of the university with society at large takes place at 

the level of the working class rather than with industrial elites. (Ornclas and Levy, 1991, 

p. 951). 

However, these models are not mutually exclusive. Some theorists propose a mix 

of the two major models. Todd and Huguet (1990, p. 6) demonstrate an example of the 

democratic model, with some overlap of the modernist model, as they call for the 

correction of inefficiencies in Mexican higher education, but at the same time caution 

against intellectual imperialism. Todd and Huguet also call for a preservation of Mexican 

culture while at the same time promoting diversity. 
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History of Engineer Education in Mexico 

Western higher education arrived in Mexico with the Spaniards. In 1552 the 

Royal University of Mexico was founded. Catholic higher education continued and 

spread during the Spanish rule and after independence in 1810. Public higher education 

began in 1833, and the National University was founded in 1910, two months prior to the 

outbreak of the Mexican Revolution (OECD, 1997, pp. 47-49). During the 1930s several 

private universities and the National Polytechnic Institute emerged as new and major 

forces in Mexican higher education (Pallan Figaroa, et. al. 1995, p. 16). 

The National Polytechnic Institute (IPN) and the National University (UNAM) 

are important because they along with a few other notable institulions. make up the elites 

of the public education system. 

A further distinction needs to be made between the great "national" 
institutions and the rest of the system. These great national institutions, 
mostly located within the Mexico City area, are the National Autonomous 
University of Mexico (UNAM, 275,000 students including 150,000 in 
higher education), the National Polytechnic Institute (IPN, 103,000 students 
including 56,000 in higher education) and the Autonomous Metropolitan 
University (UAM, 41,000 students all in higher education). It could be 
argued that this distinction is over-simplified because other great universities 
exist, in Guadalajara, Veracruz, Puebla, and Nuevo Leon with more students 
than the UAM (not including those in upper secondary education, which at 
Guadalajara represent half the number). Although these universities were 
modeled along the lines of UNAM, they now have their own character and 
the same could be said of many others. However, the question of what is 
sometimes perceived as the dominance of the UNAM and IPN remains 
(OECD, 1997, p. 147). 

These elite national institutions are the trendsetters in Mexican higher education. New 

policy initiatives and other developments in Mexican higher education are more often 
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than not piloted through these major institutions before being introduced in other 

universities. 

Western engineering began in Mexico with the discovery of precious metals 

below the ground by the Spanish. With mining came the need for engineers. As was 

common during that time period, engineers came from various academic disciplines, but 

had to be examined by the Royal M ining Tribunal in order to be certified as engineers. 

The first college of mining and engineering was opened in 1792. Students followed a 

six-year course of study, which included practical experience in the mines (Tanck de 

Estrada, 1982, pp. 64-66.). 

Following independence from Spain, the main necessity for engineers shifted 

from the mining industry to the military. As battlements and other military construction 

became needed, engineering became a popular and prestigious course of study in 

Mexico's military academy (Staples, 1982, pp. 111-112). 

The dictatorship of Porfirio Diaz, which lasted from 1876 to 1911, marked a 

period of industrial growth, construction of railroads, and agricultural and mining 

development, along with enhanced trade (OECD, 1997, p. 25). By this time there were 

several institutions providing engineering education. The demand for engineers was high 

as a result of industrialization, but enrollments in the engineering schools remained low 

(Bazant, 1982, p. 170). 

In the period following the Mexican Revolution and World War Two, training 

opportunities for technical professionals grew, as did the system of higher education in 

Mexico (Arce Gurza, 1982, p. 261). Engineering and technology enrollments have 
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shown a steady increase during the past 20 years, with civil and electronic engineering 

being ranked as the seventh and ninth most populated disciplines respectively (Pallan 

Figaroa, 1995, pp. 56, 60). 

While Mexican higher education began a shift towards an international focus in 

the 1990s, policy papers for engineering in Mexico in the late 1980s still emphasized the 

internal needs of M exico. Borja (1989, p. 221) noted that the future of civil engineering 

involved meeting the challenges of a developing society, and focused on Mexico's 

internal needs. In a similar manner Manzanilla (1989, p. 259), spoke of the future of 

chemical engineering within the context of the Mexican petroleum industry, and other 

nationalistic concerns. 

SIGNIFICANCE OF THE STUDY 

The significance of the study lies with the importance of studying the reactions of 

engineering professors in the context of Mexican higher education as it adapts to global 

influences. NAFTA and other trade agreements will bring about changes in professional 

training in Mexico. First, and probably most significant, will be international 

certification of professionals. 

NAFTA encourages the countries to develop mutually 
acceptable standards and criteria for the certification and licensing 
of professional education programs and provides for mutual 
recognition of professional licenses across borders (Lovell & 
Sanchez Soler, 1995, p. 20). 

This standardization of engineer education implies a type of normative isomoiphism, 

with the accepted norms being stated by the most powerful partners in NAFTA. 
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The study of engineers and engineer training is significant in any industrialized 

society. Collins describes the demand for engineers as opposed to other professions in 

the industrialized world. 

Engineers are the biggest group of professionals in modern 
societies, and the one professional group whose services are clearly 
required by industrialism. This is particularly so when we recognize 
that there is no sharp dividing line between engineers, teclmicians, and 
mechanics; it is this group as a whole, that makes industrialism work.. 
By comparison, doctors, dentists, and nurses simply provide consumption 
services that a wealthier populace can increasingly afford; lawyers as a 
group monopolize dispute settlement and administrative functions to 
the degree that their power permits; and teachers are in demand to the 
degree that the educational system itself is extensive. The call for these 
professions can vary considerably in different industrial societies; the 
need for a considerable body of engineers is found in all (1979, p. 159). 

Mexico is no exception. As an industrializing society, engineering and engineer training 

plays an important role in shaping the success of national economic and social policies. 

Engineers constitute a key link between many stated public-
policy aims and related accomplishments and thus are well-suited 
to the analysis of the relationship between economic and social aims 
and university response. Engineers are central to the development 
and maintenance of basic economic and social infrastructures, from 
improvements in agricultural techniques, multi-lane freeways, and 
the telecommunications network to potable water systems and 
sanitation. Trends in the education of engineers in Mexico provide 
a unique tool for studying the complex balance between economic 
and social emphases within the Institutionalized Revolution in the 
period after 1929 ( Lorey, 1993, p. 65). 

Lorey (1993, pp. 69-71) also found that engineering enrollments in Mexico changed with 

the differing public-policy initiatives of each six-year presidential administration since 

1929 when the PRI (Partido Revolucionario Institucional/histitutional Revolutionary' 

Party) was formed. 

The basic trends in engineering specialties as in the context 



27 

of sexenial presidential administrations can be summari/es 
as follows. Agricultural engineering and veterinary medicine 
were greatly stimulated during the Cardenas administration during 
the mid- and late 1930s. This stimulation receded under President 
Avila Camacho (1941 -46), but then increased dramatically during the 
administration of President Aleman (1947-52). The key industrial 
specialties of mechanical, mechanical electrical, and electrical 
engineering show peaks of development during the administrations 
of Calles in the late 1920s and during those of Lopez Mateos 
(1959-64) and Diaz Ordaz (1965-70). Industrial engineering, 
which grew steadily during the administration of Echeverria 
(1971 -76), was curbed in the late 1970s under Lopez Portillo 
(1977-82) by the growth in relative strength of agricultural 
engineering and veterinary medicine. Early on, the education 
of engineers responded primarily to the construction of 
economic infrastructure, and this is reflected in the early 
and sustained importance of the civil and topographical/hydraulic 
engineering specialties. From the late 1930s through the 1950s 
there was a subtle shift toward industrial specialties such as 
mechanical, mechanical- electrical, electrical, and chemical 
engineering. Toward the end of the period under study here, 
there was another strong shift away from these last-named 
specialties and toward industrial engineering 
(Lorey, 1993, pp. 69, 70). 

As these presidential administrations focused almost exclusively on Mexico's internal 

needs, current engineering education merits analysis as the Salinas de Gortari and Zedillo 

administrations formed public policy with an eye toward external issues. 

PURPOSE OF THE STUDY 

The purpose of this study is to develop an understanding of how engineering 

faculty members in selected case institutions of higher education have reacted to the 

influences of globalization during the Salinas de Gortari and Zedillo administrations. In 

this study 1 will seek to discover what perceptions professors have regarding the changes 

that occurred in official college and institutional policies regarding departmental 
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relationships with multinational businesses and industries, and relationships to foreign 

institutions of higher education. Another area of study focuses on negative reactions of 

professors, or resistance to NAFTA and other globalizing forces. 

I have chosen engineering for this study because of the crucial need that 

manufacturing industries have for expert labor from all of the engineering disciplines. 

Also, I have chosen engineering because it is an applied science, and a unique profession 

that is impacted directly and rapidly by the economic and professional influences of 

globalization such as certification and privatization of industries in Mexico. Faculty 

perceptions are important as they provide a sense of where institutions might focus in the 

future regarding areas of engineer training in relationship to globalization. 

CONCEPTUAL FRAMEWORKS 

The conceptual frameworks that I use in this study are world system theory as 

posited by Wallerstein, and dependency theory in international academe as developed by 

Altbach. I will describe these theories in brief below, and expand on them in the review 

of the literature. 

World System Theory 

As developed by Wallerstein, world system theory posits that the forces of 

globalization are driven by the continuing expansion of capitalism. Societies are part of 

an interstate economic hierarchy. A nation or region exists on this hierarchy in positions 

of core, semi-periphery, and periphery. Core nations are higher on the interstate 



29 

hierarchy as they control more of the means of production (Wallerstein, 1982, pp. 92, 

93 ). Dominant and powerful nations maintain their core positions through the use of 

economic, military, and political pressure which is utilized in the ever expanding 

acquisition of the means of production, i.e. land, labor, and capital (Wallerstein, 1990, p. 

36, Arrighi, Hopkins, & Wallerstein. 1983). 

As higher education is crucial to various aspects of a society, systems of higher 

education in peripheral countries are impacted by the policies of both their own nations 

and the core nations that have influences on and power over the nations those systems 

serve. This impact became especially evident during the data collection process, as 

informants related the reality of core and periphery between the United States and 

Mexico. 

Wallerstein notes that the capitalist world system is a polarizing system, both in 

its patterns of reward, and the degree to which countries and institutions are assigned 

socially polarized roles (1990, p. 37). 1 have chosen world system theory for this reason; 

I wish to examine what role engineer education has been assigned in the context of the 

North American Free Trade Agreement as perceived by engineering professors. How are 

faculty members responding to the pressures put on engineer preparation programs by 

core nation forces in the context of NAFTA and globalization? Are professors conscious 

of these pressures and if so, how do they react? 
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Dependency Theory 

Dependency theory, as explained by Altbach, posits that systems of higher 

education in developing countries have been modeled after those of colonizing countries. 

Even following independence from imperialistic outsiders, systems of higher education in 

the former colonies continue to reflect Western frameworks (Altbach, 1989). Most 

developing countries are based upon Western models, but to some degree, have 

developed their own unique aspects (Rhoades, 1991). Under the provisions of NAFTA, it 

might be expected that Mexican universities may come to rely on Canadian and U.S. 

models of higher education in order to achieve some of the goals that have been set for 

Mexican institutions. 

Altbach notes that as nations of the Third World are dependent on industrialized 

nations for technological advances, they are also dependent on industrialized nations for 

educational and intellectual resources (1977, p. 190). Not only do developing nations 

look to industrialized nations in regard to how systems of higher education are structured, 

they also have a reliance on these nations for other aspects of intellectual life such as 

books, journal publications, and mass media (1977, p. 189). 

For this study it is necessary to understand how engineering professors in the 

cases under study are dependent on tertiary education in other nations in terms of 

structure and resources. Following that I seek to understand how these faculty members 

react to this dependence on core nation higher education. 



PROBLEM, ESEARCH QUESTIONS, AND PROPOSITIONS 

Problem 

The problem 1 examine in this study is: How have faculty members in selected 

universities reacted to NAFTA and other influences of globalization during the Salinas de 

Gortari and Zedillo administrations? 

Research Questions 

Because this study is exploratory in nature, 1 will seek to identify and discover 

that which is unknown and not understood about the issues under study. The study will 

hopefully serve as a basis for further research in the area of professional preparation and 

globalization. Through fieldwork, data on faculty reactions to NAFTA and other issues 

of globalization will be gathered and documented (Marshall & Rossman, 1995, p. 41), 

and cognitive issues such as status group definition and other categories of meaning will 

be analyzed (Fctterman, 1989, p. 27). I ask the following research questions. 

Research Question One: How are engineering faculty members in selected case 

institutions in Mexico reacting to the pressures put on them by NAFTA and other 

globalizing influences? 

I examine several issues in light of this question. Faculty ties with multinational 

industries are examined, i.e. consulting, employment with these firms, and the hiring of 

industry personnel as faculty, and guest lecturers. Faculty guidance and advising of 

students in the areas of internships and pre and post-graduation employment with 
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international firms are explored. Also, professor's perceptions of the existence and 

nature of contractual agreements with other universities, government entities or industry, 

if any, are examined. 

Research Question Two: How to faculty react to dependence on the intellectual 

and educational resources of foreign higher education? 

In 1995 the national departments of education of the three NAFTA countries 

introduced the North American Program for Mobility in Higher Education that 

encourages trilateral exchange agreements between institutions of higher education in the 

three countries, especially in high technology areas (Gill and Alvarez de Testa, 1995, p. 

27). First I examine whether any of the departments in which these professors teach have 

entered into agreements with their NAFTA counterparts under this program, or entered 

into agreements without sponsorship of this program. I also examine relationships with 

institutions not in the NAFTA countries. In all relationships with foreign institutions, I 

look at the nature of these relationships in terms of who is involved: administrators, 

faculty, students, or all three groups. I ask questions as to whether faculty members go 

abroad to teach as equal colleagues in foreign universities, or are they sent abroad to 

improve their credentials by gaining "legitimacy" from study in another country? Do 

faculty co-author research articles with their foreign counterparts? Do students go abroad 

(especially in the case of students going to the Canada and the U.S.) to earn professional 

certification for international practice in engineering? 
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Regarding other issues of involvement with foreign higher education, 1 explore 

where these professors and their institutions obtain their intellectual goods like textbooks, 

research articles, and educational technology. Along with this, I study what balance, or 

lack thereof, exists between Mexican production of materials for engineer preparation 

and those that are obtained from non-Mexican sources. 

Arc these relationships perceived as positive and bcneficial? Is dependence on 

U.S. intellectual goods resented? In all of these areas, I wish to know what faculty 

perceptions are in light of NAFTA and globalization. 

Research Question 3; Do faculty reactions to NAFTA and globalization take the 

form of resistance to globalization in the professional preparation of engineers? 

As was noted above, resistance to expanding capitalism as a globalizing force 

does exist in Mexico. However, the urban area where the cases for my study are 

examined is open to influence from several regions because of its geographic location 

with status as a port city. The United States is but one zone of influence in this region, as 

industries in the area are partially owned by companies from other countries as well. 

Paired with the new openness to world markets, there is a history of concern 

regarding the foreign corruption of Mexican culture that began with the arrival of the 

Spanish. More modern concerns range from the influence of foreign television programs 

to the power of the Pope on Mexican culture ( Louvier Caldcron, 1995). 

An example of resistance to globalization in Third World higher education 

occurred in the Philippines in the 1960s. Despite over 60 years of colonial and 
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neocolonial influence from the United States, students and faculty threw off this 

influence as they ended the use of English as the primary language of higher education 

and reestablished indigenous forms for their universities (Gonzales, 1989). While 

nothing this dramatic has occurred in Mexico, similar reactions to globalization might be 

latent within the engineering programs under study. 

Propositions 

In this section I consider some propositions that might explain and predict the 

reactions that globalization might produce in engineering faculty members. I formulate 

these propositions based upon world system theory and dependency theory. 

Proposition 1; The influence of core nations through expanding capitalism will 

refocus the role of engineering professors to prepare students to meet the needs of 

multinational interests rather than national interests. 

I explore this proposition by examining where students find employment before 

and following graduation, what faculty members say about where students go, and what 

relationships faculty with industry exist among the members of the faculty. I also 

examine how engineering professors view accommodations they may have made in this 

area with multinational interests. 
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Proposition Two: Engineering faculties and their members will actively seek out 

stronger relationships with core nation higher education in order to adapt to their 

changing role and better serve international economic interests. 

In this area 1 examine the utilization of international exchange programs, and 

what the purposes of these programs are. I also look for changes in the use of intellectual 

goods from core nations in the training of engineers. 

Proposition Three: An important reaction that some faculty members will have 

will be a form of rejection of the new openness in Mexico to international influences, and 

some of these professors will continue to support the former national public service role 

of higher education that corresponded with serving national interests. Accompanying this 

rejection of openness to outside influences will be a recognition of the exploitation of 

expert labor and other general labor that comes with capitalist expansion into less 

developed nations. 

Evidence of this rejection is found in the form of how professors work with or do 

not work with multinational businesses and to some degree, accept or reject foreign 

resources in engineer training. Rejection of privatization of para-state industries and 

rejection of alliances with multinational industries will also indicate a preference for the 

former roll in engineer education. 
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In all of the above listed propositions, I explore faculty reactions to influence of 

foreign industry and universities, and the mediators that exist between them and Mexican 

engineering faculties. Examples of mediators are government agencies (e.g. SEP and 

CONACYT), influential institutions of higher education (UN AM), and professional 

associations. 

SCOPE AND LIMITATIONS OF THE STUDY 

The scope of this study is limited to perceptions of engineering faculty members 

provided by informants in the case institutions. It does not speak for all of Mexican 

higher education or for the institutions under study. I attempt to provide a thorough 

composite of the reality of the situation under study as related by the informants. 

Through this study I hope to provide a snapshot or slice of life in a case report (Lincoln 

and Guba, 1981, pp. 370, 371, as cited in Lincoln and Cuba, 1985, p. 214). 

There are several other limitations to this study. This type of fieldwork is not 

readily generalized to other settings either inside of or outside of these individual cases. 

The study is limited to an exploratory focus that limits its predictive capability. Finally, 

and perhaps most important, I as the investigator and instrument of analysis bring the 

limitation of my personal biases and opinions to this research. I tried to control for this 

by avoiding anything that would inject my bias into the interviews with respondents. The 

respondents with whom I spoke did not know me, nor did they know what my research 

focus was. In one instance, a friend asked to be interviewed for the study. 1 conducted 

the interview, but since this person knew my interests, I did not use the interview she 
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provided. I also did not share my views on globalization or my theoretical bases with the 

respondents. Some clearly assumed that I held a very positive outlook on NAFTA 

simply because I am a U.S. citi/en. Although 1 attempted to put the informants at ease to 

allow them to feel free to voice criticisms of the U.S., some may have been rcluctant to 

do so. 

ASSUMPTIONS 

In this study, 1 assume that the driving force behind what is known as 

globalization is in fact the expansion of multinational capitalism. Interest in developing 

nations like Mexico from the developed world stems from an increasing need to control 

the means of production (land, labor, and capital ) on a global scale for the benefit of the 

owners of the means of production in those developed countries (Wallerstein, 1990). 

Regarding professional preparation in general, I assume that organizational 

authorities use higher education as a means of recruiting persons whom they deem are 

suitable to be members of their status group. Attendance at the right institution, or 

completion of the proper requirements that are controlled by professional authorities 

allow entrance into professions only to those who conform sufficiently. In short, I 

assume that higher education is an instrument of normative control over students seeking 

to enter any profession (Collins, 1979, pp. 31, 38-43). 

Regarding engineering as a profession, I assume that it is part of a Professional-

Managerial Class that is made up of salaried mental workers who do not own the means 

of production, and who participate in the reproduction of capitalist culture (Ehrenreich & 
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Ehrenreich, 1979, p. 12). Engineers provide a variety of functions in the workplace from 

general management to areas of narrow technical expertise. These technical areas as 

described by Barley (1996, p. 419) may be care-taking functions (maintenance and 

operations), or transforming functions (problem solving, research and development). For 

the purposes of this study, it is assumed that the majority of engineers in Mexico are 

trained for care-taking functions based in the information cited above from Mendez Lugo 

(1992), and Robles Alvarez (1996). 

ONTOLOGY AND METHODOLOGY 

I employ both critical and constructivist ontologies and methodologies in this 

qualitative study in order to analyze and present how these issues are socially constructed 

by the Mexican faculty members in these institutions. I disclose this as a matter of 

procedure and as a matter of ethics. As one who has lived and worked in Mexican 

society, 1 cannot ignore the social, cultural, economic, political and other values that have 

influenced Mexico, and continue to influence this nation in the context of globalization. 

My findings are mediated by a sense of social justice that causes me to be skeptical of the 

promises of neoliberal policies and globalization as they influence Mexico. From a 

constructivist perspective, 1 feel compelled to give my respondents their own voice 

despite my personal presuppositions and biases. In short I seek to present their story 

while recognizing the influences I bring to the telling of their social construction. 
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DISSERTATION PLAN 

In this dissertation 1 study the reactions of faculty members regarding the impact 

of globalization on engineering education in Mexico. I began in the first chaptcr by 

discussing the context of the problem, a reviewing the historical background and current 

significance of the globalization issue. I briefly explained the purpose of the study along 

with a review of the theories utilized for interpretation of the data. My research questions 

were also noted in the first chapter, as are the scope and limitations of the study. The 

assumptions lhat xmderlie this research were also presented. In chaptcr two I review the 

relevant literature that is related to globalization and engineer training in Mexico. In 

chapter three I describe the study and provide an overview of the methods used for data 

collection and analysis. Chapters four, five, and six offer my analyses of the three cases 

under study. Chapter seven provides a cross-case analysis, a discussion of implications, 

and some policy recommendations. Chapter eight consists of final conclusions regarding 

this study. 



40 

CHAPTER 2: REVIEW OF SELECTED LITERATURE 

INTRODUCTION 

In this chapter I review the relevant literature pertaining to the study. I expand on 

the theories to be used as the framework for the study, and review other theories that will 

be useful in the classification and analysis of the data. Finally I review selected literature 

on current issues in jVlexico regarding globalization, higher education in Mexico and 

globalization (including higher education's relationship to industry on the national level), 

and the issues regarding engineering and globalization and how it is influencing engineer 

preparation in Mexico. 

REVIEW OF THEORETICAL FRAMEWORKS 

World System Theory 

The expansion of international capitalism is the motor of globalization in the 

interstate economic hierarchy. Nations and regions are classified in this hierarchy as 

being part of the core, semi-periphery, or periphery. The nations that are in control of the 

means of production are classified as core nations. These core nations are the highest on 

the interstate hierarchy, and maintain their status through the use economic, military and 

political pressures.(Wallerstein, 1982, pp. 92, 93. Wallerstein, 1990, p. 36, Arrighi, 

Hopkins, & Wallerstein, 1983). Wallerstein notes that the capitalist world system is a 

polarizing system, both in its patterns of reward, and the degree to which persons are 

assigned socially polarized roles (1990, p. 37). 
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The justification for this polarization of reward and status on a worldwide basis is 

framed in terms of cultural superiority and adherence to the standard of western work 

ethic. Wallerstein relays the thinking a person from a Western orientation might have in 

order to justify world inequality when confronted with the differences that exist between 

core and periphery: .. those who are worse off, therefore those who are paid less, are in 

this position because they merit it (1990, p. 46)." Those nations higher on the capitalist 

hierarchy view themselves as successful because they consider themselves to be 

culturally superior, both in the sense of cultural refinement and in the sense of societal 

organization. The manner in which nations may advance on this hierarchy is to mimic 

the cultures of dominant states (Wallerstein, 1990, p. 49). 

World system theory also sees a close relationship between status group elites and 

the owners of the means of production (Arrighi, Hopkins, & Wallerstein, 1983, p. 152). 

Elites in poorer nations find themselves more closely aligned with the elites of richer 

nations. Those elites, in developing nations, reap the rewards of their alignment with 

richer nations, and are thus insulated from the poor of their own countries (Wallerstein, 

1990, pp. 39, 40). In the end, the capitalist world system is one in which those who arc 

owners of the means of production cross international boundaries in the accumulation of 

more capital. 

Capitalism as a system requires movement and change, 
at least formal change. The maximal accumulation of capital 
requires not only goods and capital to circulate, but manpower 
as well. It requires in addition a constant evolution in the 
organization of production in terms of both the nature of the 
leading sectors and the sites of production (Wallerstein, 
1990, p. 37). 



42 

Under the framework of world system theory, the new openness in Mexico to outside 

markets will be viewed in this study as the result of Mexican elites inviting dominant 

states to use the capital of Mexico (both in terms of investments and natural resources), 

and to relocate points of production to a place where a wage more favorable to the 

owners of the means of productions can be found. Wallerstein comments that the 

methods of capital accumulation through the appropriation of surplus value always 

involves paying workers less for their time as producers, or demanding more work at the 

same wages (1990, p. 36). The current openness to external markets provides just such a 

climatc for core nations. 

This new climate and resulting polarization has several possible implications for 

the disciplines of engineering and higher education in general, especially when viewed in 

terms of their position relative to local core and periphery. Institutions of higher 

education are affected by polarization due to their locations in core and peripheral areas, 

or stated differently, they are affected by polarization due to their relationship to the local 

elite. Institutions in elite/core areas will likely be more aligned with entities like 

universities and businesses from core nations. These core area institutions arc more 

likely to be rewarded in accordance with their association to these elites both on the local 

and global level. 

As I noted earlier, engineering enrollments in the various disciplines changed 

according to the policy initiatives of presidential administrations (Lorey, 1993). 

Different engineering disciplines were reaping the rewards of local core policy change. 

The policies of the Zedillo and Salinas de Gortari administrations were oriented toward 
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external economic forces, it remains to be seen as to which engineering disciplines have 

reaped the most benefit from alignment with global core needs. 

However, there are more complexities to this situation. Elite/local core 

universities may prepare expert labor for non-elite employment, just as they may prepare 

engineers for positions of privilege. Universities on the periphery and core universities 

may both be used to prepare expert labor for the benefit of businesses and industries of 

global core nations with little or no benefit accruing to these peripheral institutions, and 

even less to the individual engineers whom they prepare. For example state institutions 

(elites or non-elites) that prepare engineers to work in foreign-owned maquiladora plants 

receive their funding from the federal government which in turn receives little tax 

revenue from these plants, and as a result, have little extra for increases to fund higher 

education. Individual engineers in these plants can make as little as three dollars per hour. 

Core nation industries are provided with a steady source of cheap expert labor, while 

local institutions and professionals fail to benefit from the situation. 

Adding to the complexity of the situation is that recent changes in Mexico have 

shifted core and periphery status to some degree. Ten years ago, government-owned and 

para-state industries were the best places for engineers to be employed. After 

privatization, engineers no longer prepare to serve just the needs of the national economy 

or national policy as much as they must prepare to work in areas of global demand. 
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Dependency Theory in Higher Education 

According to Allbach (1989), colonizing countries provided the model for higher 

education systems in developing countries. This tendency has continued despite the 

liberation of these developing countries from their former masters. While Mexico has 

been influenced by both Spain and France in its history, it is currently influenced by the 

United States and other industrialized countries. Third World nations are dependent upon 

industrialized nations for both technological advances and educational and intellectual 

products and resources (Altbach, 1977, pp. 189, 190). 

Mendez Lugo (1992, p. 387), and Robles Alvarez {1996), both refer to the need 

for Mexican engineering students to learn to be more than just administrators or operators 

of imported technology from the United States and other countries. Engineers in Mexico 

are dependent upon foreign engineering programs in the First World that teach research 

and development of new products, which in turn leads to more dependency for the 

knowledge of how to maintain and operate systems that have been developed in other 

nations. 

De.spite some autonomous developments in Third World higher education, 

western models still remain as the "gold standard," and English is still the world language 

of discourse in science and research (Altbach, 1989, p. 19). The power and influence of 

colonialism and neo colonialism has left an indelible influence on Third World higher 

education. As education in developing countries may change according to national and 

regional forces, those systems will still be drawn westward because of the strength and 

perceived prestige of First World higher education systems (Allbach, 7 Selveratnam, 
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1989, pp. xi - xiii). An example of this "gold standard" that Altbach discusses, is the 

beginning of acceptance of the U.S. engineer in training (BIT) and professional engineer 

(PE) tests as standards for engineers in Mexico who wish to work in the United States, or 

for U.S. companies in Mexico. While acceptance of these tests is currently limited to 

northern Baja California del Norte, the possibility of their use throughout Mexico has not 

been discounted (Robles Alvarez, 1996). 

While it may appear that ties to Western higher education might be helpful to the 

institutions of developing countries, the dependent relationships that exist keep Third 

World systems of higher education at a disadvantage. 

There is no question but that universities in the Third World are 
at a distinct disadvantage in comparison to their counterparts 
in industrialized nations, they are weak and given current 
trends of research expenditure and other factors are 
unlikely to attain equality in the near future. In a sense. 
Third World universities are dependent on institutions in the 
industrialized nations for scholarly advancement and are in 
general part of an international knowledge system which places 
them at a considerable disadvantage. The major factor is basic 
inequality in the world of knowledge, but the situation is to some 
extent exacerbated by some foreign assistance policies of the 
industrialized nations which tend to maintain unequal relations 
and reinforce patterns of dependency (Altbach, 1979, p. 66). 

This dependency on foreign resources and structures maintains third-world higher 

education in a subordinate status to the benefit of industrialized countries. 

Altbach speaks of the relationship of dependency in terms of core and peripheral 

nations much like Wallerstein's hierarchy of nations in world system theory. Core 

nations reserve ownership of crucial resources for higher learning, while nations on the 

periphery are dependent upon those nations for educational resources. Just as there is a 
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core and periphery on the international level, core and peripheral groups exist regionally 

and within nations. Core areas in the Third World are usually in the old colonial centers, 

and are controlled by the elite of a particular country who are generally involved in 

western-oriented economic activities related to world trade (Altbach, 1977, p. 192). 

In the case of Mexico, the capital city is still considered a core area due to the 

long-standing centralization of power in the federal government. However, other core 

areas exist such as the industrial cities of Monterrey and Guadalajara. The border zone 

itself is seen as an area of economic opportunity because of its proximity to the United 

States, a core nation. 

It is through this theoretical framework of dependency that I will seek to interpret 

the reactions that engineering faculty have regarding their counterparts in First World 

nations. Dependency in Mexican higher education has become more of an important 

consideration as exchange programs for engineers and other professionals take place 

under the NAFTA accords. 

While the system of higher education served the needs of Mexico internally under 

previous presidential administrations, the recent global focus will likely cause a shift in 

professional preparation that corresponds to this external perspective. As I noted above, 

new policy initiatives for higher education also point to internationalization as a trend. 

Saskia Sassen: Global Cities and Labor Migration 

The ideas of Saskia Sassen provide an alternate explanation for trends in 

globalization. In her writings, Sassen focuses on the ascendance of world cities, labor 
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migration, and the global citizenship of international firms and market investors. 

Sassen's ideas on globalization focus on wage labor and investment in the world arena. 

While the political power of nations, and notions of core and periphery are referred to in 

her books, her focus is clearly centered on issues of international investment, and how 

this provides a mediating structure for global change in terms of migration and the 

centralization of economic control to global cities. 

Sassen (1987, p. 21) notes that the decline in traditional production labor coupled 

with the increase in technology for production are two of the factors that have centralized 

economic control in what she calls global cities. She makes special note of London, New 

York, and Tokyo, as they are the leading cities of control for various segments of the 

world population. These cities have taken precedence over economic centers that were 

once where manufacturing jobs were concentrated. 

To a considerable extent, the weight of economic activity over 
the last fifteen years has shifted from production places, such as 
Detroit and Manchester, to centers of finance and specialized 
cities (1991, p. 325). 

The pronounced growth in global financial transactions through these specialized cities 

has allowed these cities to become stronger points of global control (Sassen, 1991, pp. 

323, 324). Or as Sassen notes, they have become "command points in the organization of 

the world economy (1991, p. 4)." 

These cities which were traditionally centers for international trade and banking 

have begun to function in new ways along with being global command points. The 

decline of the manufacturing centers, coupled with global cities' increasing influence as 

economic centers, has causc their labor base to shift from manufacturing jobs to the 
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service industries necessary to serve the needs of the growing financial industry (Sassen, 

1991. pp. 4,5). The jobs provided by the service industry unfortunately provide lower 

wages for workers than did the higher paying, and often unionized manufacturing jobs 

(Sassen, 1991, p. 198). 

The cities demonstrate shifts in world labor conditions. Sassen cites sources that 

demonstrate a growth in low-paid sweatshop type labor in London, New York, and 

Tokyo. Lower-tiered low-wage workers are often minorities and immigrants working in 

jobs without benefits. These jobs often were part-time in nature, and many times part of 

the casual, or underground labor force (1991, pp. 288, 314). 

The framework for these changes in the nature of the global labor force is 

provided by foreign investment in developing countries (Sassen, 1987, p20). Sassen 

points out that foreign investment in Third World countries causes workers to be 

mobilized into wage-labor in both industrial and agricultural work settings that serve the 

world market (1987, p. 20). In developed countries the downgrading of manufacturing 

jobs has made them less attractive to middle class workers and thus immigrant labor is 

utilized in order to fill the void left by middle class workers who seek employment in 

higher paying jobs. As the cost of labor increases in developed countries, jobs are 

exported to under-developed countries, or workers are imported from these countries in 

order to "secure cheap and docile workers (Sassen, 1987, p. 26, italics original). 

Finally, in terms of defining globalization, Sassen discusses the shifting nature of 

both national sovereignty and the development of what she refers to as global citizenship. 

Sassen notes that nation states have now become the guardians of economic processes 
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more than of national territory (Sassen, 1996, pp. 28,29)- An example of this can be seen 

in the rationale for the United States involvement in the 1990 - 1991 conflict in the 

Persian Gulf. The invasion of Kuwait by the nation of Iraq was secondary to the 

preservation of the free flow of world oil, and this served as the rallying cry for entry into 

that particular military action. Sassen notes as well that some national territory has 

become denationalized. She notes that Manhattan serves as a free trade zone in regard to 

the financial industry (1996, p.29). 

Globalization in one sense has become the Americanization of processes and 

standards, both legal and financial around the world (Sassen, 1996, pp. 18, 19). 

In fact globahzation has been accompanied by the creation of 
new legal regimes and practices and the expansion and renovation 
of some older forms that bypass national legal systems (1996, p. 14). 

These imposed standards and new legal regimes thus provides an advantage for industries 

or businesses that either already conform to this standard or who take part in setting this 

standard. 

Based on this standardization is Sassen's idea of global citizenship. She notes 

that the traditional view of citizenship has been destabilized by immigrant mobihty, 

stateless people, wandering aboriginal peoples, and refugees, all of whom have little 

power in the current world economic climate (1996, p. 35). Real power and rights of 

citizenship in the new global order do not belong to individuals, but global firms and 

markets which often are able to excrcise power of individual governments (p. 38). The 

right of franchise belongs only to those with the power to invest, and on the world stage, 

investors vote with their feet, taking by taking their capital in and out of countries in 
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order to take advantage of the most profitable situations (1996, p. 39). Sovereignty as 

well has become the province of supranational organizations such as the European 

Community and other organizations bound by international legal covenants. Individual 

nation states are losing and have lost some of their power in the face of such 

organizations (1996, pp. 31, 32). 

Some of the issues addressed in Sassen's writings on globalization parallel the 

issues addressed by world system theory and dependency theory. Nations that currently 

control economic processes have the power to manipulate conditions to their advantage 

on the world stage as core nations are seen to have in world system theory. Nations that 

do not have strong capital reserves are dependent upon nations that do, much as 

Altbach's notion of dependency is explained in the academic arena. Sassen however, 

focuses primarily on the impact that the manipulation of capital on a global scale by 

investors has on wage laborers, loci of world control, and issues of sovereignty and 

global citizenship. While these are issues that are of importance to my study, they 

perhaps could be seen to be subsumed by world system theory and explained by that 

theory as well. 

Sassen's ideas provide a perspective from which to analyze the impact of 

globalization and NAFTA in regard to engineer training in Mexico. Issues related to 

global loci of control cause one to question as to whether policies related to engineer 

training are influenced more from Mexico City or New York City. Related to this is how 

participants in engineer training in Mexican higher education see their allegiances. Is 

their loyalty to local firms or international firms, to a nationalistic order or an 
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international order? Also, arc engineers in Mexico seen as specialized cheap labor, or are 

they respected by multinational corporations as international professionals. Finally, is 

Mexican engineer education affected by this denationalization and Americanization that 

is brought on by this new international power that is centered in the global cities? 

Arjun Appadurai and Global Cultural Disjuncture 

Authors such as Appadurai (1990), Hannerz (1990), and Reich (1991) all speak of 

world change in terms of differing cultural and economic relationships that span the 

globe. Persons who travel find aspects of both core and peripheral countries in all areas 

of the world. 

Hannerz (1990) speaks of Nigerians jetting between Lagos and London to visit 

family and conduct illicit trade at the same time. Reich (1991) notes that a member of the 

middle class in the United States may tend to have more in common with the middle class 

in a developing country than with the lower class of his or her own nation. Western 

hotels appear like small islands of core nations in the capitals of peripheral countries. 

Communities of peripheral nations spring up in core countries. Mexican labor camps in 

the U.S. Midwest, and Moroccan ghettos in Paris are a very real example of how the third 

world has come to the first. 

Appadurai (1990) identifies this confluence and disjuncture of cultures and 

influences in five different classifications: ethnoscapes, mediascapes, technoscapes, 

fmanscapcs, and ideoscapes. Ethnoscapes are much as was described above; expatriate 

communities from various areas of the globe living in and influencing another part of the 
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world. Mediascapes are evidenced by the same images and ideas being beamed to the 

world by news networks and entertainment conglomerates. Television viewers in Mexico 

see the same Pepsi commercial that is shown in Kansas City, in the same language, with 

little lost due to lack of translation. Tcchnoscapes are similar in that computer 

technology and other media are more readily available in all parts of the world, and 

provide a link between nations and cultures through the Internet and distributed software. 

Activities on the Hong Kong stock exchange have repercussions in New York, Tokyo, 

and London. Finanscapes are snapshots of how the world's economic future is linked 

even in the most remote places, though it may be controlled in a few financial centers. 

Voiccd connections between the U.S Republican party, the Partido de Accion Nacional 

in Mexico, and the Conservative Party in Canada demonstrate ideological connections in 

differing countries which Appadurai calls ideoscapes. 

While even Appadurai notes that his classifications are elementary, they serve to 

point out the fluid nature of international change, and what is happening on a global 

level. The classifications however do not serve to point out why these developments are 

taking place. 

Development Theory 

Development theory also known as modernization theory emerged following 

World War Two. Keynesian interventionist economics had served in the economic 

recovery of the United States through the New Deal program under both Roosevelt and 

Truman. The subsequent success of the Marshall plan in the reconstruction of Europe 
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following the war bolstered faith in economic intervention for development purposes in 

other countries (Preston 1996, p. 155). The success of these two plans led to the idea that 

poor nations could also grow out of poverty with the right economic intervention. 

The technical and conceptual advances associated with the rise 
of positivist science in fields such as economics would, it was 
hoped, provide the tools that state planners needed to bring about 
a rational process of rapid development. This type of intervention 
might accelerate economic growth and development and hence 
the closing of the gap between rich and poor countries (Brohman, 
1996, p. 10). 

Thus if Third World countries could only follow the rational and western path provided 

for them by foreign state planners, they would be able to grow out of poverty and into 

prosperity. 

Several international organizations were started in order to facilitate this 

intervention. 

The debate continued until the Bretton Woods conference of 
1944 and the final compromise established the U.S. view of 
the post-war economy as one run by business on business 
principles. The Bretton Woods conference led to the 
establishment of the International Monetary Fund (IMF) 
and the International Bank for Reconstruction and 
Development ( IBRD or World Bank). A little later a body 
to regulate trading was proposed which was to have been 
known as the International Trade Organization (ITO) but 
this was not successful and eventually the GATT (General 
Agreement on Tariffs and Trade) was established (Preston 
1996, p. 157). 

It is important to note that these institutions were significant players in the evolution of 

the economic, social, and political order of the First World during the post-war period. 

They were also the point from where Third World development efforts began (Preston, 

1996, p. 151). 



54 

It was thought that with the correct economic stimuli that poor nations would 

follow a pattern similar to that of the industrialized west, in that these nations would have 

their own industrial revolutions (which with outside help would occur rapidly) that would 

assist them in a linear development to attain the economic strength of the capitalist world 

(Brohman, 1996, p.21). An important aspect of the economic intervention involved in 

development or modernization theory is the recruiting of elites in poor countries to 

facilitate the process of development. Social change is seen as necessary for economic 

development, and the national elites are expected to work as agents of change. Economic 

development is predicated on a change of values. Traditional nonns and beliefs are 

barriers to development and thus to be eliminated or minimized. Faith in capital 

accumulation and advanced technology are necessary for development (Brohman, 1996, 

pp. 16-17). Free markets are seen to maximize human welfare and efficiently distribute 

knowledge and resources (Preston, 1996, pp. 122, 123). In short, development or 

modernization of a country can be seen as synonymous with the westernization of that 

country (Brohman, 1996, pp. 16-17). 

The westernization of poorer countries is one strong critique of development and 

modernization theory. Frank (1969 as cited in Preston, 1996, p. 174) notes that the 

historical context of Third World countries is ignored. These countries are seen as being 

devoid of history prior to colonialization. The devastating effects of colonialization on 

the resource bases of these countries is largely ignored as well. The westernizing impact 

of development programs is seen as ethnocentric as well, stating that the need to 

modernize is what keeps these countries from legitimate status in the world order 
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(Preston, 1996, p. 174). This ethnocentrism was also manifested in an international 

discrimination against the lower classes. 

Generally the lower classes were virtually excluded from 
consideration, or were regarded negatively as bearers of 
(backward) traditions rather than modernity. The stress 
placed on developing individual rationality and 
entrepreneurship, as well as the concepts of innovat ion and 
diffusion by which the modernization process would spread, 
were all aimed at inducing a top down, center outward process 
of capitalist development via a modernizing elite (Brohman 
1996, p. 22). 

Thus the members of these lower classes, who are seen as being the bearers of nat ional 

traditions that function as barriers to economic development, become disenfranchised in 

the process of globalization. 

Other criticisms of development theory are that it was brought about, initially, as 

part of the cold war plan of communist containment (Preston, 1986, as cited in Brohman, 

1996, p. 11). While communist containment was part of the rationale for development 

programs, critics contend as well that it benefited the west, and especially the United 

States, in that it allowed a US led plan to shape the post-war economic system of the 

world to its own advantage (Kolko, 1968, p. 624, as cited in Preston, 1996, p. 157). 

According to Auty (1995, p. 116), development programs in Latin America have 

attempted to grow economically by accelerated government spending, which in turn have 

been followed by boom and bust cycles. In the case of Mexico, the country's apparently 

stable development in the 1950s and 1960s was seen as exemplary. However, this 

surface stability hid a large social discontent regarding the distribution of the fruits of 

growth, which became more evident in the late 1960s (Ranis & Mahmood, 1992, p. 52). 
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Weintraub(1994) discusses some overall effects and purposes of development 

programs in Mexico. Development loans provided by the U.S. are often seen as cash 

infusions for the maintenance of stability, economic and political. Both development 

banks and private creditors have an interest in short-term gains that can be seen in 

Mexico's economy (p. 196). Mexico in 1994 had the second largest external debt in 

Latin America, with Brazil being the only country with more financial obligations (p. 

194). As was mentioned above regarding public discontent regarding the distribution of 

the benefits of development, Weintraub mentions as well the unequal distribution of the 

liabilities associated with a large external debt. The obligations of paying back debt in 

Mexico is often transferred to the Mexican worker, whose real income is decreased as a 

result as creditors gain from the situation (p. 195). Similar criticisms were leveled at the 

U.S. government following the devaluation of the peso in 1995. The U.S. Congress 

approved funds to back up the loans that Mexico had taken out in order to buy time while 

the Mexican government and creditors restructured their external debt. Creditors were 

then insured a return on their investment from both the taxpayers of the United States and 

the workers in Mexico. Schettino (1995, p. 123) relates that even though IMF program in 

Mexico is structured to help keep inflation low during debt repayment, the slowdown in 

growth following the 1995 devaluation will probably result in a lower standard of living 

for most Mexicans. The devaluation also obviously resulted in a reduced ability to 

purchase imported goods, higher interest rates, and weaker production rates (p. 127). All 

of this results in stronger influence and intervention from core nations. 



57 

The Mexican Maquila program was begun as a development effort in order to 

allow the border area to be industrialized, thus promoting an industrial revolution in 

Mexico. Foreign owned companies were permitted to operate along the US-Mexico 

border without paying import and export duties. However, it appears that the Maquila 

program has done little for Mexico developmcntally (Sklair, 1990, pp. Ill, 112). 

I mention the maquila program, because it bears mention here as development 

programs that affect industry also alTect the labor market for Mexican engineers, and thus 

is part of the overall dynamic of their professional preparation. In the interviews carried 

out for this study, 1 encountered many references to Mexico as a "developing country," 

and the influences of development policies both inside and outside of the Mexican 

Republic. 

Institutional Theory: Institutional Isomorphism 

Institutional theory, as developed by DiMaggio and Powell (1989), describes how 

organizations become more like each other as a result of processes that do not necessarily 

make them more efficient (p. 147). DiMaggio and Powell identify these processes 

broadly as coercive isomorphism, mimetic isomorphism, and normative isomorphism (p. 

150). 

Coercive isomorphism is described as follows: coercive isomorphism results 

from both formal and informal pressures exerted on organizations by other organizations 

upon which they are dependent and by cultural expectations in the society within which 

organizations functions (p. 150). 
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In the case of Mexican higher education, coercive isomorphism might result when 

the federal government requires all universities to present plans for filling human 

resource needs of the Republic in the context of the NAFTA agreement. The labor 

projections of the federal government will cause universities to become more similar in 

curricular emphases. 

Mimetic isomorphism results from the imitation of successful organizations (or 

organizations which are perceived to be successful). Organizations that are perceived as 

being more legitimate or successful tend to become models for other organizations 

causing similarities of structure and function (p. 152). This imitation is often fostered in 

periods of uncertainty and change (p. 151). Mexico is currently experiencing such a 

period of change and uncertainty. The perceived successes of Canadian and U.S. higher 

education may well be models that Mexican universities seek to follow. DiMaggio and 

Powell hypothesize that: the more uncertain the relationship between means and ends the 

greater the extent to which an organization will model itself after organizations it 

perceives to be successful (p. 154). 

Normative or professional isomorphism is achieved through fomial education and 

use of specific standards for individual professions (p. 152). Normative isomorphism is 

strongest when organizations rely on academic credentials when choosing administrators 

(p. 154), and when the field the organization specializes in is highly professionalized 

(p. 156). 

Because there is a high degree of professionalization in engineering, engineering 

schools in the United States are likely to be structured in similar patterns. If NAFTA is 
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perceived to be successful on both sides of the Rio Bravo, it is likely that Mexican 

engineering schools will begin to look like their U.S. and Canadian counterparts as 

professional credentials are standardized for all three countries. This may be amplified 

by a First World-Third World tension. NAFTA's northern partners may hesitate to 

accept certification requirements that do not hold up to their standards. If Mexico's 

certification standards begin to look like those of its northern neighbors, engineering 

programs will follow suit in order to prepare students for these standards. While it is 

beyond the scope of my study to test isomorphism in the cases I examine, I hope to find 

out tlirough faculty reactions whether they find that these types of influences are at least 

present in their departments. 

Resource Dependency Theory 

Resource dependency theory as explained by Leslie (1995) views the 

organizational members as having little power over the direction of their organizations, 

and act only in reference to external agents who provide the organization with needed 

resources (p. 11). This perspective denies the validity of the conceptualization of 

organizations as self-directed, autonomous actors pursuing their own ends and instead 

argues that organizations are other-directed, involved in a constant struggle for autonomy 

and discretion, confronted with constraint and external control (Pfeffer and Salancik, 

1978, p. 257 as cited in Leslie, 1995, p. 11). 

Public higher education in Mexico is financed almost entirely by the federal 

government. Because of this, resource dependency is not as complex as it is in the 
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United States. However, as federal policy changes in light of NAFTA, universities and 

other institutions of higher education will find their focuses shifting as well to match the 

policy changes of their main source of funding. 

Resistance to Globalization in Mexico 

I do not assume in this study that all actors in the professional preparation of 

engineers will passively accept the changes that might be brought about by openness in 

Mexico City to globalization, or respond favorably to external pressures from outside of 

Mexico. While resistance to globalization may take the form of organized protest, it may 

also occur on a more personal level, which influences engineer preparation in more subtle 

ways. 

Two writers who exemplify resistance to globalization are Gonzalez Sousa 

(1994), and Louvier Calderon (1995). Gonzalez Sousa approaches globalization from a 

more traditional liberal/socialist approach, and Louvier Calderon calls for resistance to 

outside influences that he sees as forces that have the potential to corrupt Mexico's 

traditional Roman Catholic social foundation. 

As was noted earlier, Gonzalez Sousa views NAFTA and similar trade 

agreements as attempts by the developed world to use Mexico as a source of inexpensive 

labor. He relates that the mercantilization of Mexico has been facilitated by the 

neoliberal policies of the Salinas de Gortari and Zedillo administrations. Privatization of 

state industries and NAFTA were attempts to boost Mexico into the ranks of developed 
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nations. Unfortunately these policies led to a greater vulnerability due to Mexico's large 

external debt (1994, pp. 44 - 46). 

Gonzalez Sousa argues that as Mexico has been gradually more economically 

dependent upon the United States since the 1930s, it has gradually lost sovereignty to the 

United States as well. Tighter economic ties, in his view, can only mean less sovereignty 

(1994, pp. 43 - 69). 

In regard to education, Gonzalez Sousa has the opinion that closer ties to other 

nations will only weaken the distinctive nature of Mexico's system of education. 

Because of his nationalistic defense of his country's way of life, he cautions that 

globalization will not have a positive effect on Mexican higher education (1994, pp. 140-

142). 

The U.S. scholar Richard Krooth echoes the point of view that Gonzalez Sousa 

holds. Krooth writes: 

Mexican industry is now on sale to the highest bidder, foreign banks 
and concerns are taking over significant positions controlling the 
nations fmances, agricultural land can now be rented or bought 
throughprestanombres by foreign transnationals, and both peasants 
and workers are again being purloined as cheap labor (1995, p. 264) 

Krooth argues that NAFTA was forced on the Mexican people with little or no 

democratic input from the masses. He slates that the same politicians who are elected 

under less-than-democratic conditions are the same politicians who are leading to the 

impoverishment of the people they were elected to serve (1995, p. 264). 

While Gonzalez Sousa explains potential difficulties for Mexico in terms of 

sovereignty and economic issues, Louvier Calderon approaches the problem from a 
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cul tural and religious point of view. While critical of the ruling Institutional 

Revolutionary Party (PR I), Louvier Calderon saves the majority of his criticisms for the 

United States. He explains that Mexico is now attempting to emulate the United States on 

a cultural level. He relates a conversation where former president Carlos Salinas de 

Gortari agreed that he was attempting to change Mexico from a Hispanic country to a 

North American country as proof of the cultural bastardization of Mexico (1995, p. 163). 

Louvier Calderon reserves his strongest criticisms for the culture of the United 

States as he sees it. The current infiltration of Protestant religious groups is seen as a 

danger to Mexican culture. Some Protestant groups that hold to a doctrine of economic 

success (Louvier Calderon notes this arises from a Calvinist doctrine) are cautioned 

against, as they promote the imitation of a selfish and materialistic North American 

lifestyle (1995, p. 119). His criticisms continue from the use of atomic weapons at 

Hiroshima and Nagasaki, to legalized abortion, to finally the evils of grunge rock music 

(1995, pp. 148, 149). His question to his countrymen regarding the U.S. could be 

summarized as, "Is this a country we want imitate?" 

These two perspectives on resistance to globalization arc opposites in their 

orientation, but they serve to outline where resistance to globalization might come from 

on a personal level and on a group or organizational level. Radicals like Gonzalez Sousa 

have a long history in Mexico of active protest both inside and outside of higher 

education. Conservatives like Louvier Caleron promote a subtler, but forceful resistance 

from inside of their cultural and institutional outposts. 
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Another important aspect of how higher education can be influenced by gl obal 

factors is the influence of local core universities as was noted earlier by Altbach. The 

National Autonomous University of Mexico (UN AM) and its precursor The Royal and 

Pontifical University of Mexico dominated professional preparation for roughly 400 

years (Lorey, 1993, p. 15). As other universities began professional programs, 

professional preparation became more available in other parts of Mexico, but UN AM still 

maintains a strong presence in public higher education. Because of this, resistance to 

globalization may come in the form of resistance to, or perhaps acceptance of, both 

government policies and or the standard set by prestigious Mexican universities such as 

the UNAM. 

REV IEW OF SELECTED LITERATURE REGARDING GLOBALIZATION IN 

MEXICO AND IN MEXICAN HIGHER EDUCATION 

Higher Education in Mexico, NAFTA and a Pro-Business Shift 

In 1989 the Mexican National Association of Universities and Institutions of 

Higher Education (ANUiES) distributed a set of goals that corresponded to the new 

openness to globalization. The goals included: curricular refomi to address professional 

development needs, improved faculty and research development programs, evaluations to 

determine the capacity of the higher education system to meet new demands in business 

and technical training, and administrative and financial reform. This statement also 
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encouraged stronger links to business and industry (ANUIES, 1989, as cited by 

Santillancz, 1995). 

Prior to NAFTA there were calls for border universities in Mexico to strengthen 

their working relationships with the maquiladora industries in order to develop student 

skills and add the technological expertise of all involved (Carillo, Montenegro, and 

Valdes-Villalva, 1991, p. 168). As NAFTA provided an opening for foreign investment, 

this call for better university-business relationships would be heard in universities away 

from the border area as well. It was thought that in order to catch up with the developed 

world that university-industry relationships needed to be fomented in order to make the 

country more productive (Warman, 1992, p. 350). The NAFTA countries were thought 

of as models for university-industry relationships, models that Mexico's universities 

should emulate (Del Valle, 1992, p. 140). 

The tone of current reforms is one of development. Higher education needs to 

serve the needs of M exico; the new needs that stem from having joined the global 

economy during the past ten years. Writing in 1992, Del Valle noted that an increased 

emphasis on science and technology was for Mexico's economic development, and thus 

higher education in Mexico would respond by producing more science and technology 

professionals (pp. 134, 139). At that time Del Valle noted that one of the impacts of 

NAFTA would be the need for Mexican universities update their knowledge base, and to 

come into compliance with global standards for productivity and efficiency in order to 

compete in the new world market. Universities would undergo substantial reform due to 

the international circumstances surrounding Mexico. These reforms would involve a 
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high degree of flexibility, academic excellence, and the ability to compete internationally 

(1992, p. 123). Del Valle suggested several points of institutional reform that included 

the ability to respond to the needs of a global economy, and participation in trilateral 

exchanges (especially in areas where the national system was at a demonstrated 

disadvantage such as engineering, science, professional training, development of 

technological applications, and university industry partnerships). Warman (1992 pp. 369, 

372) echoed Del Valle's sentiments, saying that exchanges with Canadian and U.S. 

universities should be stressed, and that higher education in Mexico needed to institute 

quality control measures so that the value of a Mexican university education would be 

rccognized on an international level. 

With the implementation of NAFTA the Mexican, Canadian, and United States 

national science foundations have developed an agreement that provides funding for 

graduate education in natural sciences, social sciences, and engineering. The National 

Council of Science and Technology (CONACYT, Mexico's counterpart to the U.S. 

National Science Foundation) has made a commitment to increase opportunities for the 

training of Mexican students in the United States (Santillanez, 1995). 

Other examples of NAFTA's influence on Mexican higher education include calls 

for tri-national accreditation of Canadian, Mexican and U.S. universities (Delvalle, 1992. 

pp. 142, 143). Other proposals in light of NAFTA include: the introduction of the 

university as a production function based on the principles of total quality management 

and the diversification of faculty work loads for the inclusion of more research activities, 

including salary incentives for more productive researchers; and the use of flexible 
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multidisciplinary approaches to technical education, tailored to meet specific production 

and manufacturing needs (Warman, 1993, p. 97 and Delvalle, 1992, p. 137). Also, the 

introduction of the North American Program for Mobility in Higher Education was 

established in 1995 to encourage trilateral agreements between institutions of higher 

education in the NAFTA countries. These mobility programs exist for several academic 

disciplines, but areas of high technology have been given the greatest emphasis (Gill and 

Alvarez de Testa, 1995, p. 27). 

During the time period following NAFTA's implementation, developments in 

Mexican higher education have continued to favor openness to globalization, much as 

they did in the four to five years prior to 1994. More recent programs have callcd for an 

increase in investment flows from foreign sources that would allow Mexican universities 

to develop technology. Links with Mexican business have become closer, with calls for 

business owners to participate in the governance of universities. Policy makers are also 

calling for changes in patent laws that would assure foreign investment, and with this 

change, a modification of university policies that would allow the sale of technological 

goods developed by universities in order to augment financing for further technological 

research (Casas, 1997, p. 89). 

The image of the public university is changing along market oriented lines. 

Policy makers in Mexico City are the source for much of Mexican higher education's 

new openness towards closer relationships with business and industry both foreign and 

domestic. Higher education is seen as an instrumental player in Mexico's economic 

development within the global economic sphere (Casas, 1997, pp. 82, 88). Some 
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institutions in public higher education have entered into contractual relationships with 

industry to the benefit of both the institutions and the businesses involv ed (OECD, 1997, 

pp. 183,184). 

Luna (1997, p. 116) notes that the public university's image is changing from 

being a seedbed for guerillas to being a seedbed for entrepreneurs. Managers in business 

and industry were often suspect of public universities because of a perceived hostility of 

the government towards free enterprise. Business leaders favored private institutions 

because their goals were more in line with those of free enterprise, or business leaders 

had set up the institutions for the express purpose of serving the needs of their companies 

(p. 117). The OECD found in 1997 that many private sector employers still show a 

preference for private higher education (p. 182). Currently, economic conditions favor 

private universities becausc of their relationships with industry and business. They also 

enjoy a favorable public image that still may not be the case with public institutions 

(OECD, 1997, p. 141). 

The process of public university involvement with business and industry has 

evolved from being governed by academics in the 1970s, to state bureaucrats in the 

1980s, to a market driven model in the 1990s (Casas, 1997, p. 72). This market in 

Mexico has changcd drastically because of globalization. Businesses in Mexico used and 

sold obsolete technology when markets were protected by nationalistic tariffs and trade 

policies. As the doors began to open to international markets, business owners became 

more receptive to the idea of forming alliances with universities for the development of 

new technology ( Varela, 1997, p. 54). 
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Casas and de Gortari (1997) document the growing trend towards university-

industry partnerships in the National Autonomous University of Mexico (UNAM). 

Students in various fields participate in on-the-job training programs as part of their 

undergraduate education. Industry leaders teach seminars on production practices in 

order to prepare specialists who can serve the interests of industry. Faculty consultants 

assist in business planning, and new cooperative centers for the development of new 

technologies have been formed (1997, pp. 177-185). It is important to note what UNAM 

is doing, because what UNAM does is almost unanimously adopted by other public 

universities. Kent (1995, p. 35) noted that this was the case in preparatory education, but 

the UNAM model is recognized as the most important in all areas of higher education in 

Mexico. 

In summary, university free market activities are on the rise in Mexico (Esquival 

Larrando, 1995, p. 60). This is both because of the economic situation presented by 

NAFTA and as an alternate means of higher education finance. In regard to finance, a 

model developed for Chilean higher education has been suggested for Mexico which 

would include the charging of consulting fees, prototype research and development, 

laboratory testing as a commodity, and the sale of general services pcrtbrmed by 

university personnel such as translations, equipment rental, documentation services, and 

the sale of agricultural products (Hernan Larrain, 1992, as cited in Esquivel Larrondo, 

1995, p. 60). As policy makers in Mexico see globalization as an economic reality, 

modernization is seen as an economic necessity. Mexico as a less industrialized country 

is seen to need to adopt policies of commercial openness and greater connections with the 
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international economy. Also, Mexico is seen to need foreign investment that will assist 

the country to gather the financial and technical resources that will make it competitive in 

global markets (Alvarez Soberanis, 1993, p. 10). 

Lorey (1992, p. 48) found that growth in professions in Mexico has always 

corresponded to economic need despite the sometimes-poor social mobility that those 

professions have provided. This is important to higher education as it has become the 

gateway to the professions in recent history (Abbot, 1988, p. 210). In this study I am 

interested in seeing how engineering faculty react to this new environment of 

globalization and the university-industry partnerships that accompany it. 

Engineering Education in Mexico and Globalization 

Enrollment for engineers across engineering disciplines in Mexico was expected 

to rise from almost 400,000 enrolled students in 1993 to almost 500,000 enrolled students 

in 2000 (ANUIES, 1993 as cited in Taborga Torrico, 1995, p. 69). In 1999 436,932 

students were actually enrolled in engineering and technological programs (ANUIES, 

2000). Total undergraduate enrollment in all majors grew from approximately 1.2 

million students in 1993 to approximately 1.7 million students in 1999 (ANUIES, 2000). 

The number of engineering programs available in Mexico rose from 617 in 1980 to 1554 

in 1993 making it the academic field with the highest percentage of growth during that 

period (ANUIES, 1993 as cited in Taborga Torrico, 1995, p. 60). Although the rate of 

growth in the number of programs available in Mexico has been faster in health sciences 

and architecture (ANUIES as citcd in Taborga Torrico, 1995, p. 61), these data 
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demonstrate that engineering is an important discipline in overall higher education. As I 

noted earlier in this chapter, engineering and other technology fields are viewed as crucial 

to modernization and participation in the global economy. 

While not mentioning engineering specifically, the 1997 OECD report on 

Mexican higher education recommended a stronger relationship between higher 

education and its economic partners (p. 182). The implementation of university-business 

partnerships in Mexico began in earnest before the NAFTA accord came into effect, and 

long preceded the OECD recommendation. The three most important institutions in 

Mexico (IJNAM, UAM, and ITESM) have in recent years implemented both new-

research and development in engineering fields, and have also broken new ground in 

university-business partnerships for training engineers and through cooperation from 

faculty consultants (Casas and de Gortari, 1997, Luna, 1997. and Villa Lever, 1997). 

These and other institutions in several Mexican states have begun start-up industries 

primarily in technology and engineering areas (Gonzalez Gonzalez and Balboa Reyna, 

1997). These initiatives were basically unknown in Mexico prior to 1990 ((Gonzalez 

Gonzalez and Balboa Reyna, 1997, p. 288). While university-business relationships have 

always existed to some degree in Mexico, they have begun to take on more importance 

beginning in the 1980s (Casas, Luna, and Varela, 1997, p. 337), 

Preparation of students in various professional areas for licensing examinations in 

the three countries was considered in Mexico (Moreno, 1994. p. 196). Also a program 

for training Mexican students for the U.S. Engineer in Training Exam, and the 
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Professional Engineer Exam began in Baja California with positive results (Robles 

Alvarez, 1996). 

Regarding the issue of licensure for Mexican engineers under NAFTA, Texas was 

the first state in the U.S. to endorse the mutual recognition document for the certification 

of engineers that allows engineers from the NAFTA countries to have temporary 

licensure in the state of Texas. This endorsement of the mutual recognition document 

allows engineers from other states, Mexico, and Canada to practice in Texas if they have 

an accredited engineering degree and 12 years of acccptable experience or 16 years of 

acceptable experience without an accredited degree. Engineers with less experience can 

be licensed in Texas if they pass state-mandated engineering examinations. Texas 

lowered experience requirement from 20 years to 12 years in order to be in agreement 

with the mutual recognition document (Texas Board sets Framework for Licensing Pact, 

1997, pp. 1, 14). Prior to this endorsement, an Engineering Times magazine survey 

found that 72 percent of its readers opposed allowing Mexican and Canadian engineers to 

practice in the U.S. without having taken the licensing exam (Engineering Times, 1996, 

p. 5). 

Finally, the issue of expert labor and the differential of salary levels between 

Mexican and U.S. engineers is an issue of importance. Mexican engineers in the state in 

which I conducted this study were making under USS 10,000 annually in 1990( INEGI, 

1995), while the starting wage for engineers in the U.S. is approximately $45,000 

annually. Krooth, 1995, (p. 280) strongly criticizes the NAFTA accord as an attempt to 

exploit Mexican workers who make many times less per hour than do U.S. workers. 
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Finding skilled engineers who may work for as little as three dollars per hour, makes 

doing business in Mexico doubly attractive to transnational corporations (Roblcs Alvarez, 

April 6, 1996, personal communication). 
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CHAPTER 3: METHODS AND DESIGN 

INTRODUCTION 

In this chapter I explain the methods used during this study including the cases I 

selected, the sampling utilized and the rational for that sampling in the interview portion 

of the data collection, the documents utilized, and the appropriateness of this research 

design. I also discuss the limitations to this kind of study design. 

METHODS 

Design 

For this study I use a multiple case study design with three ditYerent faculties of 

engineering as the bounded fields under study (Merriam, 1988, p. 9). These faculties 

allowed me to have a "snapshot" or "slice of life" (Lincoln and Guba, 1981, pp. 370, 371) 

from the members of the faculty regarding globalization and engineer preparation. These 

three cases were chosen because they were from the three major systems of higher 

education in Mexico and were located in the same city. The interviews (done in Spanish) 

of faculty members were all done within a seven-month period between April 1997 and 

October 1997. I was able to spend about two weeks at each institution. 

The study is qualitative in nature. I sought to develop an understanding of the 

perceptions of those persons interviewed in the context of their institutions. All 

interviews were conducted in faculty offices or in university classrooms, except in one 

situation where I was invited to the home of a professor to conduct the interview. 
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I do not present this study as being gcneralizable to other institutions in Mexico. 

However, it is my hope that through my findings 1 may be able to develop further 

research questions for a more quantitative study in the future that may be more 

representative of the situation in the country at large. 

I conducted this study to begin to get an idea as to how professors in engineer 

education in Mexico are reacting to NAFTA and globalization. 1 also chose this study in 

order to learn more about how engineering educators respond to international influences 

from the United States and other corc nations. 

Selection of cases 

In this study I collected data from three institutions of higher education in 

northern Mexico. The city in which these sites arc located is a port city, thus with a long 

history of international influences, and a city located one day's drive from the border 

with the United States. The proximity to the border has some effect on how globalization 

influences engineer preparation, but strong ties to Mexico City also provide a counter 

balance. Primarily the cases were chosen for ease of entry. I also chose these sites 

because in the city where they are located, they are appropriate representatives of the 

three main systems of higher education in Mexico (public state, public federal, and local 

private). While there are several more institutions of higher education in the city, these 

were not typical of Mexican higher education at large in regard to the preparation of 

engineers. I had opportunity to examine a maritime institute, and two private institutions, 

but because these were not typical in regard to engineer preparation, I decided not to 
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include them in my study. The maritime institute focused, of course, on shipbuilding and 

port maintenance, and the additional private institutions did not have the breadth of 

engineering sub disciplines that exist at the schools I studied. A public normal school is 

also located in this city, but engineer preparation is not part of the school's mission. 

The rationale I used in choosing the institutions for this study was based on the 

three criteria for idea sites as listed by Marshall and Rossman (1995. p. 95). The first 

criterion noted is ease of entry. I first chose the state university in this study because I 

personally knew three professors in the faculty of engineering who were willing to assist 

me in entry to the site. Through connections made at the first site, and through other 

individuals I came to know during my first research trip to this area, I was able to gain 

entry to the other two sites. 

Marshall and Rossman also state that the ideal site will have a rich mix of the 

processes, people, programs, interactions, and structures that are in the area of interest 

under study. While 1 was not sure that this would be the ease in the sites I was able to 

access, during the data collection process I was able to note differences in perspectives 

from the persons interviewed, as well as different educational philosophies and political 

perspectives in all three sites. 

Marshall and Rossman's third criterion is that of building trust. The best data will 

be collected where the investigator can develop a good rapport with the informants. In 

the state university site I was introduced by my friends on the faculty to some of the 

informants whom I interviewed. This started a process whereby I became known to more 

and more members of the faculty, and because of this, they began to feel comfortable 



with my presence there, and were willing to speak with me. In the private local 

institution, a mutual friend introduced me to a high-ranking official. This official asked 

the head researcher of the institution to make appointments with three persons who would 

in turn assist me in speaking with others. As with the first site, my presence began to 

seem natural, so much so that I was "buzzed" into restricted areas by secretaries who 

became accustomed to having me there. The official at this institution then introduced 

me to a person at the vice presidential level at the federal technological institute. This 

person gave me free access to the faculty offices, and with the help of the department 

secretary made the acquaintance of faculty members by spending time there. In all three 

sites I was given freedom to interview a wide variety of faculty members, who in turn 

introduced me to colleagues with whom I could speak. 

Marshal and Rossman's fourth and final criterion for research sites is that the 

quality and credibility of the data can be reasonably assured. As I noted above, part of 

my rationale for choosing the three institutions was that they are representative of the 

three main systems of Mexican higher education. All three institutions have excellent 

reputations locally and nationally. While 1 have kept the identities of the institutions 

confidential, they would be easily recognized as locally prominent institutions were 1 to 

name them. 

Confidentiality 

During my study I assured both the informants and the officials of the three 

institutions that I would keep these data in strict confidence. Some noted that this would 
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be greatly appreciated, while others explained that it was not necessary. In the interest of 

those who wished to remain anonymous, I have given all three institutions pseudonyms 

and have taken measures not to identify any of the informants. Thus the public state 

institution is known in this study as the Universidad Autonoma Estatal (UAE), the local 

private is known as the Universidad Tecnologico del Golfo (UTG), and the public federal 

technological institute is known as the Institute) Tecnologico del Caribe (ITC). 

Sampling 

In this study I used nonprobability sampling. Although 1 did not randomly select 

my samples I have in all three cases collected samples that arc as representative as 

possible relating to the faculties under study. Wherever possible I attempted to include 

professors from all of the sub-disciplines represented at each institution. I also included 

interviews with full-time and part-time professors. However, as Merriam (1988, p. 47) 

notes, because generalization in the statistical sense is not the goal of qualitative research, 

I have not sought to statistically represent the faculties under study with the sample I 

have. Nevertheless, I got a range of views and perspectives, which give me con fidence 

that the people I interviewed, are relatively representative of the larger engineering 

faculties of which they are a part. 

My samples are also purposive. Berg (1995, p. 179) defines this as sampling that 

utilizes a selection of informants with a special knowledge or expertise. Initially I had 

intended on speaking to a wider variety of persons for this study, e.g. clerical help, 

students, and other regarding the impact of globalization on these faculties. During my 
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research trips 1 found that students and staff had very little idea of what policy directions 

these faculties had. After speaking with clerical staff members I found that they were 

unable or unwilling to speak freely about the issues under study. I was able to interview 

some students in every site, but after I decided to limit the scope of the study to faculty 

reactions and because of the limited nature of these interviews, I decidcd not to use these 

data. Finally, in all three sites I was able to interview administrators at the level of dean 

or above depending on the administrative structure of the institution. In the smaller 

private institution, I was able to speak with the head of the department of exact .sciences. 

This person had oversight over all of the engineering programs in that institution, in the 

public university, I was able to interview the director or dean of the faculty. I was also 

able to speak with some of his immediate subordinates, as well as department heads. In 

the federal technical institute, I was not able to interview the dean formally, but was 

given a short period of time in which to explain my study, and get some background 

information from him, I was however able to interview one if his immediate 

subordinates. As is the case in most Mexican institutions, the administrators I 

interviewed also had teaching duties in their respective faculties. 

Data Gathering 

My primary sources for data in this study are interviews with faculty members 

and documents from each of the institutions. In each institution I was able to interview 

both full-time and part-time faculty from all of the academic sub disciplines represented. 

In total, 41 interviews were conducted. The majority of these interviews were tape 



79 

recorded, and when I did not have permission to record, 1 took field notes during or 

following the interviews and on one occasion recorded my observations following the 

interview. 

The interview data are the most important I collected. The documentary data 

serves more as a support for what I found in the interview process. I collected 15 

documents ranging from pamphlets regarding programs of study to a memorandum of 

agreement policy document for forming consortia with other institutions in other 

countries. Other documents included a master's thesis thai was later adopted as a 

program for curricular change. In two of the three institutions, when I requested 

documents, I was directed to the institutions' world wide web sites, as well as receiving 

some documents that were on hand. One institution provided me with a promotional 

video in English regarding its campus and educational philosophy. 

Documents were difficult to obtain because of the lack of paper used in day-to

day life in Mexico. While I was able to collect the documents I mentioned in the 

previous paragraph, the lack of paper and thus the lack of available documents were 

obvious from the beginning of my observations. 

One of the first things I noted upon arriving at the first university I visited was the 

lack of photocopiers and computer printers. If printers were available, they were usually 

the older dot-matrix style, and usually were devoid of paper. Copiers were only present 

in the administrative offices of the departments I visited, and these were not for general 

faculty use. Faculty used manual mimeograph machines for quizzes and exams. Many 

of these exams were typed up on manual typewriters. Even in the late 1990s, these 
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faculties were not wealthy enough to afford the technologies that keep most North 

Americans awash in paper. 

Documents that held policies and announcements were usually not handed out to 

everyone, but were posted in public places. Many faculty members were not willing to 

part with the documents that they had on hand, because if they contained information that 

they would need in the future, they might not be readily able to obtain another copy. 

I chose interviews as the primary form of data because they provide large 

amounts of data quickly (Marshall and Rossman, 1995, p. 80). I also chose interviews as 

my primary data source in order to find information that might otherwise not be readily 

apparent through direct observation (Patton. 1980, p. 196 as cited in Merriam, 1988 

p.72). Interviews also provided me with a greater depth of information, and the ability to 

ask for clarification when I was unsure of what was really occurring (McMillan, 1992. p. 

133). 

I was able to spend a total four weeks divided by three visits to the city where the 

case institutions are located. In the interviews 1 asked a series of questions that were 

focused toward the topic of the study, but general enough to encourage broader 

information (Marshall and Rossman, 1995, p. 26). 1 formulated an initial series of 

questions prior to collecting the data. The initial questions were as follows: 

1. What relationships or agreements does the faculty here have with Mexican industries? 

2. What relationships or agreements does the faculty here have with foreign industries, or 
multinational industries? 

3. How have these relationships changcd during the past ten years? 

4. How were the relationships with industries, both foreign and national stalled? 
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5. Are these relationships formal or informal? 

6. What relationships do the faculty have with foreign universities? 

7. How have these relationships changed during the past ten years? 

8. What resources, foreign resources like textbooks and stuff or investigational 
equipment do you use from outside this country? 

9. How important is it that your students are able to speak and read English? 

10. What rejection of English or foreign influences exist among the students and faculty? 

11. Where do students work before they graduate in internships and professional 
preparation? 

12. Where do students work after they graduate? 

13. During the past ten years, how has this changed? 

14. What changes in the faculty budget have occurred in the past ten years? 

15. What is the educational philosophy of this faculty; does it follow the UN AM model 
or some other? 

16. What importance do you see, if any, in Mexican engineering students taking the 
professional certification exams from the U.S.? 

17. How do the colegios de ingenieros affect engineer education here in Mexico? 

18. What effect docs NAFTA have on engineer education in Mexico? 

Of the above 18 questions, some were combined to flow better conversationally, 

and the question about faculty salaries was dropped after several informants 

demonstrated some discomfort with it. The interviews lasted an average of 40 minutes. 

The shorter interviews were persons who either did not wish to answer all of the 

questions or who were not well informed on the subject. All interviews except for one 
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were done at the work areas of these faculty members. Time was somewhat limited by 

the schedules of the professors. One interview was completed at the residence of a civil 

engineering professor. At every opportunity I encouraged the informants to bring up 

other areas of importance other than what the questions focus of my questions. I was 

interested in having them follow up on their responses in order to gain more information 

and provide richer responses (Schwartzman, 1993, p. 59). 

Analysis of the Data 

The analysis of the data began during its collection. As 1 interviewed informants 

and read documents, 1 began formulating the categories I would later use. New questions 

emerged and were asked as 1 proceeded (Lincoln and Guba, 1985. p. 204). Categories 

emerged that were not part of my theoretical frameworks, and some were clearly outside 

of any preconceived ideas I had prior to my arrival on the site. 

Both the data from interviews and documents were first coded inductively in 

order to identify emergent themes or patterns (Miles and Huberman, 1984, p. 215). 1 

followed a process that narrowed down these emergent themes and patterns from 

speculative analysis to finding categories and concepts. I also attempted to define how 

these findings might be interpreted as models or typologies (Woods, 1986, p. 121). 

Following the inductive analysis, the themes and patterns I found were then coded 

deductively according to the theoretical frameworks I am employing. I re-coded the 

themes and patterns to identify their fit with the two main theories I employ, and or with 

a rejection of globalization and the form that might take. 



As I started with world system theory and dependency theory as my theoretical 

framework, I assume a degree of causality regarding how globalization impacts the role 

of these cases (Miles and Huberman, 1984, p. 155). It was on these theoretical 

frameworks that my research questions were formulated (Mayer and Greenwood, 1980, 

p. 121). 

I imitations 

The first and most important limitation to this study is that it cannot be 

generalized to Mexican higher education as a whole, or even to other institutions in 

Mexico. However, I do expect that strong similarities can and will be found in 

universities located in similar areas in Mexico. 

Another important limitation is that all of the data was collected from persons 

associated with the institutions, or from documents written by persons associated with the 

institutions. This has the disadvantage of providing a perspective only from within these 

organizations. 

Finally my personal biases and background as the investigator and instrument 

limit the findings of this study. 1 approached these institutions as an outsider, a member 

of the white middle class from the United States, who while fluent in Spanish, with the 

experience of having lived in Mexico, still arrived with the perspectives inherent in my 

background. Similarly, the study is limited in that 1 approach the issue of globalization 

from a critical perspective. I primarily view globalization as less than positive for most 
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Mexicans and citizens of the United States, and my analysis may be reflective of that 

perspective. 

As a result of the biases I brought into this research, I take an opportunity with 

every case to explain some of the situation surrounding my visit to the sight, both 

regarding my initial impressions, and regarding the situation surrounding my experiences 

during each research trip and site visit. For example, during one research trip, I had an 

opportunity to spend time in less developed slum areas of Mexico City prior to my arrival 

to the coastal city where the sites were located. On the same trip I spent an afternoon in a 

similar neighborhood in the city where the sites are located. On the following research 

trips I spent time with very affluent Mexicans in a country club environment and in a 

private ocean-side resort. The extreme differences in ray "extra-curricular" experiences 

during the research trips had to have influenced my perspective on how multinational 

corporations interact with engineering faculties. I tried to deal with these experiences by 

allowing them to inform me regarding the context of my research. I found myself 

thinking like a researcher during these events, rather than an ordinary participant. In all 

situations, I asked those around me for their opinions on NAFTA and other globalizing 

issues. I received many interesting responses. One affluent professional told me that he 

would welcome both economic and political unity with Canada and the United States, 

another wealthy businessman explained to me how the town had a "colony" of wealthy 

people from the United States as recently as twenty years prior, and how the Fourth of 

July had been a regular celebration in those days. On the other hand, a young woman 

from a lower-middle class background told me of her mistrust of Mexico's northern 
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neighbor. When I told her that I lived in Tucson, and when we talked about how it had 

once been part of Mexico, she replied, "For me, it still belongs to Mexico." These types 

of conversations helped me to find out what a variety of people in and around the area 

were thinking about international influences on Mexico. 

Coding, Categorizing, and Data Manipulation 

In order to organize the data, 1 coded the transcribed interviews by paragraph in 

rough accordance with my research questions. I also left room for those data that did not 

fit within my initial assumptions or theoretical perspective. I utilized an adaptation of 

Carney, .loiner, and Tragou (1997) for the categorizing and manipulation of data by 

utilizing various features of my word processor. Through this process I inductively 

identified the salient categories present in the data. 

Each paragraph of relevant data was given a numerical code. Paragraphs that 

contained side conversation or information that did not relate even indirectly to the area 

under study were not coded. I did however review these texts in order to insure that they 

indeed did not have relevant information. 

I inductively coded the reactions of the faculty into seven different categories: 1) 

Involvement with Mexican businesses and industry, 2) involvement with international 

business and industry, 3) relationships to international higher education, 4) use of English 

and other foreign languages, 5) resistance to globalization, 6) other (not categorized), and 

7) nationalism. Following the initial coding, the interviews, I reviewed the interviews 

and re-coded the "other" categories into sub categories: 6.1) student employment flows, 
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6.2) accreditation issues, 6.3) engineer certification, 6.4) issues related to NAFTA, 6.5) 

professional associations, 6.6) other issues related to industry, and 6.7 non-specified. 

I followed a similar procedure with the documents that 1 had. However, this was 

done by hand as these documents were not transcribed into the computer. Also, because 

the documents had procedural information for students and faculty that were not closely 

related to the study, I did not closely review some sections of the documents. 

I completed the above procedure for each case. I also completed coding and 

sorting across the three cases. I formed one document with all of the interview data from 

the three cases. I kept the identifiable by using a different font for each one. 

Eleven cross-case categories emerged from this process: economic difficulties, 

internships as a conduit to industry, formal and infonnal relationships to industry, non-

participation by students and faculty in globalization, shifting reality in Mexico between 

what is national and international, use of foreign resources in engineer education, English 

as the universal language, similar openness and resistance issues regarding globalization, 

dispersion of the engineer labor market, global competition, and quality and excellence. 

Because the transcribed text was already numerically coded, these categories were 

identified through color-coding. As I had lost the ability to identify which interview each 

paragraph came from when I fonned the cross-case merger of text, I manually went back 

in order to identify from which interview the paragraph came. 

When I considered the three cases separately, all coding was done through 

thorough reading and re-examination of the data. I followed the same course of action in 

the cross-case analysis with the exception of some areas that I intuitively was aware of, 
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but for which I was unable to find examples in the data. In these instances, I entered key 

words that were descriptive of the theme I was seeking into the "find" function of the 

word processor. If the search revealed relevant information, the paragraphs were then 

coded accordingly. 
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CHAPTER 4: CASE ONE 

INSTITUTIONAL OVERVIEW 

The first case in my dissertation is that of a small private university. La 

Universidad Tecnologica del Golfo (UTG). La Universidad Tecnoldgica del Golfo was 

founded in the mid 1970's by a non-profit organization made up of local professionals 

and business leaders. Accordingly, the institution's initial purpose was to provide a 

greater number of professionals in order to meet the needs of regional businesses and 

industries. Most of the majors offered at the university have a business or industrial 

application, but programs in philosophy, law, and psychology are also provided. The 

university currently has an enrollment of roughly 1500 students who are drawn primarily 

from the local community. 

In accordance with the university's founding ideals, it maintains agreements with 

local businesses and industries, as well as memberships in national business and 

engineering societies. These agreements are especially relevant to engineering education, 

as engineering students find internships and future employment through these 

relationships. The university is also linked to the private sector through the curriculum 

council that draws its membership from local and national businesses and organizations. 

While seeking to provide for the professional needs of the region, UTG also seeks 

to provide a humanistic balance to its educational philosophy by emphasizing social and 

religious values. The school has a strong Roman Catholic orientation, and emphasizes 

that students have social responsibilities beyond the instrumental training that UTG 
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provides for them. Altiiough the school has a strong Roman Catholic presence in its 

student population and among the faculty, it has no formal ties with the Roman Catholic 

Church. The main funding for the school at its inception came from a prominent local 

.lewish businessman. The leadership at the school emphasized that there was not any 

formal ties with the church. In fact, the only references to the church in most of my 

interviews were in reference to this lack of fonnal ties while still mentioning the Judeo-

Christian values that the institution holds. This is reflected in the lack of religious 

instruction in the school's curriculum. 

Along with the school's strong ties to the business and industrial community, 

UTG maintains agreements with educational, religious, social service, and governmental 

organizations. These agreements are listed on UTG's website and in their promotional 

literature. 

Mission and Vision Statements 

The mission and vision statements of UTG both emphasize that the institution 

seeks to provide a contribution to Mexican society by training leaders who will add to the 

local region's quality of life. The mission statement of the institution emphasizes 

leadership training within the framework of Judeo-Christian ideals, and within the milieu 

of Mexican culture and traditions. The vision statement of UTG is as follows: 

To be the institution of higher education that through the 
leadership of its members and graduates produces the most 
significant contribution to the integral quality of life of 
Mexicans in its zone of influence (UTG promotional literature 
Translated from Spanish). 
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This emphasis also had a strong place in the mission statement of the institution. 

To help in the process of the integral formation of each 
of its students, who will be persons of integrity, excellent 
professionals, and graduate students with leadership 
capabilities who will direct and sustain their own 
development, encouraged by Christian values. This in 
the eminence and dignity of human kind, in western 
Judeo-Christian values, in Mexico, its culture, characteristics, 
and traditions (UTG Promotional Literature translated from 
Spanish). 

As with most private institutions, these statements reflect the institution's tics to other 

private sector elements both religious and economic. 

The mission and vision statements also reflected several other issues. The 

university emphasizes the quality of its finished product, its graduates. The university 

also presents the cultural and value systems that guide its operations. While seeking to 

enhance the quality of life in its zone of influence. UTG approaches this task from a 

perspective and values base that may or may not be in line with the values of all 

Mexicans who live there. 

The emphasis on western values may be seen as continuous with a long history of 

colonialism, with western values being preeminent in the European communities of Latin 

America in contrast to indigenous value systems that existed prior to the European 

conquest. The religious orientation of the university also reflects the global influence of 

the Roman Catholic tradition on the institution. 

Finally, the very presence of such mission and vision statements reflects a Total 

Quality Management philosophy of operation that was begun in the United States 

business community, and found its way to Mexico via Japan and the United States. 
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Indeed, the vision and mission statements of UTG are similar in form and to a smaller 

degree in content to statements presented by the Mexican companies with which UTG is 

in partnership. 

Mission and Vision Statements of Mexican Companies Associated with the 

University 

As I researched the Mexican companies with which UTG has agreements, I noted 

a pattern of the usage of total quality management and its form and terminology in the 

promotional materials of each of these companies. All of these companies and/or their 

parent companies presented mission and/or vision statements and/or values statements 

that were similar in form , and wording (to a lesser degree), to the vision, mission and 

values of UTG(with the notable exception of commitment to Judeo-Christian values). 

The faculty coordinator at UTG noted that the agreements with the Mexican companies 

were somewhat natural as the university and these companies shared similar objectives 

and missions. She explained that the agreements the university had with these firms 

provided mutual benefits to both parties (UTG, Interview 9). 

The mission and vision statements of the companies that were recognized as 

having agreements with UTG emphasized the quality of finished products; much in the 

way UTG stressed the integrity and capabilities of its graduates. These companies and 

UTG expressed similar operating philosophies that were expressly based in the principles 

of total quality management. 
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This operating philosophy represents the influence of globalization, in that 

Deming management, or TQM has been adopted by Mexican firms and in this institution 

of higher education. One of the companies associated with UTG noted in its history that 

its association with Japanese companies and managers was what brought about the 

introduction of TQM as its philosophy of operation. 

UTG listed formal written agreements with six companies, four of which are 

either fully owned by Mexican interests, or the majority ownership of the company is 

Mexican. Two of the companies listed were well-known foreign firms, one German and 

one from the U.S. 

The four companies from Mexico were owned by Mexican interests, were based 

in Mexico, and had Mexican CEOs. While researching the companies 1 found that they 

were affected by globalization through their ties to other foreign firms and industries. 

Each company noted partnerships with industries in the United States. Canada, the United 

Kingdom, Japan, and various Latin American countries. One company noted that a 

Canadian firm was minority owner of one of its subsidiaries in Mexico. Conversely, one 

firm was the sole owner of a subsidiary in the United States. As I mention later regarding 

my interviews, the informants note that engineering students who participate in 

internships in these Mexican companies are provided with exposure to globalizing forces 

within those companies because of the contacts these companies have outside of Mexico. 
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General Overview of Engineering Programs 

UTG offers five engineering majors; chemical engineering administration, 

chemical systems engineering, industrial systems engineering, computer systems 

engineering, and electronic engineering. Students take 80 course credits of common 

engineering and general education courses and roughly 120 credits in their area of 

specialty in a nine-semester program. The technical English course along with courses in 

Human Resource Management and Total Quality Management reflect an influence in the 

general education or "common trunk" engineering courses that relate directly to 

globalization. This may also reflect an attempt to utilize curricular philosophies of the 

other NAFTA countries in order to bring the curriculum into parallel with the engineering 

curricula of the U.S. and Canada. This standardization may relate to international 

certification and accreditation issues. The curriculum differs slightly from the more 

instrumental pattern of past engineer training philosophy. Instead of focusing exclusively 

on engineering issues, this new curriculum adds certain non-engineering courses such as 

oral communication, total quality management, organizational development, human 

resource management, and of course, English. 
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Table 1. UTC Engineer Common Trunk Engineering Courses 

Common trunk engineering courses hours 

Software application 4 
Research Seminar I 2 
Research Seminar II 2 
Oral Expression and Writing 3 
Numerical Methods 4 
Research Methods and Technology 3 
Mathematics I 4 
Mathematics II 4 
Mathematics III 4 
Mathematics IV 4 
Leadership 2 
Technical English 4 
Social Formation I 3 
Social Formation II 3 
Human Formation 3 
Statistics I 4 
Statistics II 4 
Organizational Development 3 
General Knowledge 3 
Total Quality Management 3 
Human Resource Management 3 

Students completing a bachelor's level program in engineering may apply for a 

professional title from the Secretaria de Educacion Publica. The programs at UTG are 

currently not accredited by the national accreditation body the Consejo de Acreditacion 

de la Ensenanza de la Ingenieria (CACEI). However, steps are being taken to bring 

UTC's programs into conformance with CACEFs standards in order to obtain 

accreditation. 

This type of accreditation imitates the U.S. accrediting organization ABET and 

the Canadian organization CAE. In the past, accreditation had been more of a 
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government matter. Now different accrediting agencies are being developed in Mexico. 

One UTG administrator told me that he was proud that UTG was a founding member of 

an accrediting agency for small private universities like UTG. 

INITIAL OBSERVATIONS 

The Setting of UTG 

My first exposure to UTG was during a previous visit to the area. An 

administrator of the local state university was showing me the town. As we came to the 

outskirts of the major city, this administrator pointed out the UTG campus. He noted that 

I might be interested in talking to some of their faculty at some point. He also told me 

that the campus was just outside of the city limits of one town and just inside of the city 

limits of another town that was home to most of the area's major and newer industries. 

The two municipalities are such that one does not know where one ends and the other 

begins, but 1 thought it was significant that the campus was located in the industrial 

sector. 

A local businessman whom I had met in the United States served as a point of 

contact with UTG. My first day on the campus began with this gentleman giving me a 

ride and accompanying me to my initial meetings with campus administrators. 
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My first contacts with UTG were rather insulated to the campus itself. 1 arrived in 

private automobiles and was given open access to the campus. As my time there 

continued, I had more opportunities to understand UTG's setting in the local community. 

On my second day at UTG, I arrived by public transportation to the campus. I 

noticed that the only other persons getting off of the bus at this point were people who 

appeared to be maintenance workers and secretaries who worked for UTG. A few 

students of the UTG preparatory high school also exited. The road to the campus was 

poorly maintained, and most of the houses in the area were representative of the lower 

middle class. A few shops and street vendors served the local community's needs for 

food and clothing, but did not reflect the slightly more expensive fashions seen on the 

neighboring campus. 

UTG is located on the southernmost end of the industrial town that adjoins the 

main city. Just north of, and surrounding the campus is the lower middle class 

neighborhood mentioned above. Beyond that was a sector of small businesses ranging 

from restaurants to auto repair shops. 

Further to the north was a residential neighborhood where some of the workers in 

the local factories worked. This neighborhood was similar to lower class areas I had 

worked in when I lived in Mexico City. The homes were mainly one-room dwellings 

with tin roofing. The streets were unpaved and often muddy during the rainy season. 

Most houses had running water, but adequate sewer services had yet to be installed. I 

was told that this area had been particularly hard hit during a cholera epidemic a few-

years before. 
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Further beyond this neighborhood, at the northernmost part of the city, was the 

actual industrial sector. The plants were very modern in appearance. The industrial park 

looked like any that one might see in a developed country. It was interesting to note that 

public transportation was sparse in this area. Employees cither took busses that were 

provided by their employers, or they drove to work in private automobiles. 

UTG is somewhat of an upper middle class to upper class island that is on the 

opposite end of the city from the industries with which it is associated. This may have 

been the result of having its beginnings more than twenty years ago, prior to the 

development of the industrial city. 

The Campus 

I arrived at the campus and was greeted by the vice-rector and his committee of 

directors. We met together for about 35 minutes as I explained the purpose of my 

investigation and asked for permission to interview faculty members. I was given full 

permission to conduct my interviews on the campus, and the campus director of 

institutional research assisted me in meeting key people in the engineering department. 

The campus is relatively new, with modem buildings and no residential facilities. 

I noted that the parking lot was full of cars belonging to both students and faculty; as 

opposed to other institutions 1 had visited where both students and faculty commuted by 

public transportation. Students were well dressed casually, in moderately priced clothing. 

The presence of an automatic teller machine on the small campus denoted the relative 
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affluence of the student population. From these observations, I came away with the 

impression that UTG served a mainly upper middle to upper class student population. 

The buildings were clean and well appointed with telephones and cubicles for 

full-time faculty and administrators. An electric lock operated by the receptionist opened 

the office for those with permission to enter the offices of the engineering faculty. After 

three days on the campus, the receptionist "buzzed me in" even when I was 

unaccompanied by a faculty member or administrator. This confirmed that the vice-

rector had indeed given me full permission to conduct my interviews, and word of this 

had reached the receptionist. 

FACULTY VIEWS AND PERCEPTIONS 

Out of 20 faculty members, I was able to interview nine. Even with a strong emphasis on 

speaking English at this institution, all of the faculty and administrators opted to conduct 

the interviews in Spanish. 

All of the interviewees were enthusiastic about the University and the direction it 

was going. Some expressed very little knowledge of the effects of NAFTA or 

globalization on the institution, and others gave information relating to their areas of 

interest or expertise. 

The most salient aspect of my conversations with faculty was the need to prepare 

adequate engineers for local industry. They were excited about the exchange programs 

that five of their students had been able to participate in, and especially proud of one 
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student who returned to a U.S. university for a master's degree. However, the most 

obvious concern was for local and regional needs, for providing good engineers for both 

the national and international companies of the local area. These local concerns were a 

conduit for globalization as the school prepares engineers for subsidiaries of international 

firms in the nearby industrial park and for the maquiladora industry at the U.S. border. 

It became obvious early in my investigation that the university had a close 

working relationship with many of the local industries in the area. One administrator told 

me that the university had received funding for certain equipment and projects from local 

firms, and managers from these firms participated in the university's curricular counsel 

which meets once per semester to determine the quality of the university's students and 

how well the university is meeting the needs of these industries. 

The university also maintains agreements with government organizations and 

local charitable organizations. While engineering students find themselves working in 

local industries for their internships, students in other disciplines may find themselves 

working in more humanistic pursuits such as literacy programs and the provision of 

counseling services for the underprivileged (UTG, Interview 7). 

These types of social service or internship experiences are a typical part of a 

university education in Mexico. However, the social service programs are being faded 

out in favor of professional internships that emphasize practical experience in one's field 

of study. 



100 

Views of the Distinctive Nature of UTG 

When I asked about UTG's philosophy of education, I asked what the school was 

like in comparison to the UN AM and the National Polytechnic models of the public 

sector, and the Technical Institute of Monterrey as a model for the privates. All three 

institutions influence both public and private higher education in Mexico. I first asked if 

any of these schools set the tone or standard for UTG, and if they, especially UN AM, 

served to accredit the school. 

In this sense the school is autonomous. It is private 
and 100 percent autonomous. We don't depend on any 
institution. We have the freedom, with the help of a 
statute from the state government - from the department 
of public education. We don't depend on UNAM, the 
Polytechnic Institute, nor Monterrey Tech, nor anyone 
else (UTG, Interview 4). 

This independence from other institutional curricular forms, both public and private, was 

a point of pride for this respondent. 

True to its regional focus, UTG has its own style of curriculum that is revised 

with the help of local industry and business managers in order to prepare students for a 

better fit in the regional workplace. "We have our own style of curriculum and programs. 

We revise the professional programs every four years." (UTG, Interview 4) 

Note that we frequently get together with industry to 
see what needs arc presented there, and to adjust our programs. 
We also have a group that we call the curriculum advisors. These 
advisors are managers, functionaries, and executives in businesses. 
At least once per semester we meet with them and ask for feedback 
that indicates to us more or less where we need to go in the university's 
activities. In the past six years we have seen a need to 
train our students in English and the other main area that is 
important is computer science. That is in meeting after meeting 
we hear "English and computer science. At least the basic 
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software, or at least the ability to program simple programs." 
(UTG, Interview 7). 

Although regional needs of employers take precedence, these same employers push 

globalization in that they are asking UTG for graduates who have skills for the NAFTA 

and global markets. In attempting to best serve the region, UTG is affected by 

globalization through the businesses that hire its graduates and that shape its curriculum. 

While maintaining its own distinctive nature. UTG does look to Mexican and 

foreign universities for comparison purposes. 

We definitely have our own philosophy. [However] when revising 
study plans we do try to observe those who set the standard - what 
those organizations use. But also we compare ourselves with other 
more prestigious universities or more representative universities in 
a particular area. For example, in chemical engineering, we see 
who is who in chemical engineering and compare ourselves with 
them (UTG, Interview 9). 

Of course the school is in accordance with other 
Mexican and foreign institutions. We have programs and 
required hours for each subject taught. As our university 
has our own, we sometimes compare ourselves to others. 
This doesn't mean that we are an exact copy though 
(UTG, Interview 10). 

As with any institution, UTG could not be totally independent of national and 

international organizations and standards. 

While faculty talked of curricular advisors and some comparisons to other 

universities, another theme regarding the uniqueness of the school was in regard to its 

values and religious orientation. When 1 asked if other universities set the pace for UTG, 

one professor used this to launch into a discussion of UTG's distinctive nature as found 

in its religious and humanistic values. 
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I don't think they do much, perhaps Monterrey Tech 
which is at the vanguard in using technology, technology 
that is perhaps some of the best in the world. I'm not saying 
that they are the best university, but one of the best in terms of 
technology. Fortunately, on the other hand, our school has based 
a lot of its structure in the formation of values. The school is 
very much based in this. Now this as we say is under a foundation 
of .ludeo-Christian values. This values the person as such, and not 
just as an instrument in some business. And this then is the 
standard for the business and the person. One doesn't stop being 
human. In this point of view we are different (UTG, Interview, 8). 

This values orientation was a point of pride for the institution although the religious 

values are not overtly present in the curriculum. If the school could not compete in terms 

of budgets and technology, it was at least unique in its mission and values. 

Human values, and regional business needs emerged as the three main emphases 

in curriculum development for the institution, including for engineering education. The 

director of the division that encompasses the three engineering specialties presented this 

focus to me in a very sincere manner. 

Since the founding of the university we have shown 
this intention of forming students with human values, the 
highest of human values. And in this we establish our 
philosophy. This is what distinguishes us, this grouping of 
academic subjects and activities that focuses on the student's 
dimensions. Without falling into the extreme of, let's say 
a university with a very marked religious emphasis{iidl\cs mine). 
Every once in a while someone asks, "Are they priests?" No, 
religion is important as a means or as an instrument of this 
formation, and it has a place in our curriculum design and that 
is what sets us apart from other universities. But there is 
normally a study of regional needs, and the other support is 
our educational philosophy. We say that our curriculum 
design is supported by these three major elements (UTG, 
Interview 7). 



Again, the values orientation of the school is not represented in the overall curriculum of 

the school, but is a point of pride as it related to the school's uniqueness. 

Other aspects of distinction that were mentioned by the faculty in the interviews 

were the smaller class sizes available to UTG students and the idea that the institution 

had a great deal of involvement with the parents of the students attending. 

In fact when I studied at Monterrey Tech, at the main 
campus, my teachers never knew my name. They just called 
the roll as a matter of practice. Here we know our students 
by name, and they don't call me professor, they call me by 
my name (UTG, Interview 8). 

In truth. I believe we have done a good job. Evidently 
I can go with my colleagues from the department of electronic 
engineering and the response is that up until now it's said that 
the parents have confidence in us (UTG, Interview 5). 

UTG's engineering professors were proud of the close-knit nature of the institution. 

Academic Resources 

Part of the issue of dependency on First World higher education is the use of 

academic products from the First-World. Altbach, (1987) noted that Third World higher 

education is dependent on its First-World counterparts, not only in issues of 

organizational structures and curricular issues, but also in regard to published materials. 

At UTG. as was the case in the other institutions I studied, the primary sources for 

textbooks, articles, and other materials for classroom instruction were U.S.-based 

publishers who sold books and other materials authored by U.S. professors of 

engineering. Students at UTG were using some of the same textbooks as their U.S. 
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counterparts. However, in most cases these texts were older editions that had been 

translated into Spanish. 

Interestingly, an electronics-engineering professor, who seemed to have slightly 

anti-U.S. views in regard to other issues, explained his use of U.S. textbooks. 

The truth is that almost all of our literature 
comes from the United States. Definitely in my 
area of digital electronics. Almost all of it. Perhaps 
now there are some textbooks or adaptations by 
Mexican engineers. The literature from the U.S.-
they have a way of collecting concepts [that is] very 
simple and direct. In my courses I use a lot of the 
literature from the U.S. (UTG interview 5). 

This underscored to me that other materials were not available even to those who might 

prefer resources that did not come from core nations. 

However, some academics noted problems linked to the use of materials from the 

United States. A professor in chemical engineering mentioned that difficulties arose in 

the application of concepts or practical problems that were presented in foreign texts that 

had been translated into Spanish in Mexico or other Latin American countries. His main 

point was that developing countries have different needs from those of developed 

countries. 

The large part of the books 1 use in my area, what is 
used in my area, come from foreign countries. Now the 
majority are translated into Spanish. There are books 
in mathematics that come from foreign countries. The 
majority of those come from the United States. The 
majority of the books for the engineering disciplines 
or in computer science or chemistry, computer systems, 
the majority of those are books in English that are purchased 
in the United States. Now they are translated here in 
Mexico into Spanish. They are translated here in Mexico, 
translated by universities in South America. These 
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universities in Peru, Chile, Argentina, or Colombia, 
but they are foreign. Here in Mexico there are few authors 
who (inaudible) are all they may be in engineering. 
The problem is to adapt what comes here to the needs 
of the country. For the needs of the highly developed are 
different. (Garbled phrase). Then now one has to 
adapt the concepts and work with this activity (inaudible) 
because that is not going to work in just any business. 

The situations are different (UTG Interview 4). 

Another professor echoed this sentiment saying that it took a lot of work to use the 

foreign resources because of cultural differences. "Sometimes the cultural differences 

make it hard to understand, right? Because the environment or the problems are different 

(UTG Interview 6)." 

While the textbooks that were used had been translated into Spanish, more up-to-

date materials such as journal articles and internet web pages were used in English. The 

electronics-engineering professor quoted above spoke about this. 

At times it is necessary to read a technical 
article in English that I don't have translated. Then the 
students have to read in English. But the language, or the 
technical writing is in a simpler structure, not colloquial. 
Then for them it is a little more understandable. (UTG 
Interview 5). 

While I address the use of English later in the dissertation, 1 include the above quote to 

demonstrate the use of foreign materials is not only limited to translated books and 

articles. 

In some cases, the dependency on U.S. materials is somewhat formalized through 

partnership relations. In an interview with the faculty coordinator (a person responsible 

for scheduling courses and coordinating faculty with subjects to be taught), she noted 

that: 



106 

In the case of computer systems, we say that perhaps 60 percent 
is from foreign resources and 40 percent national. That is necessary 
here. The technology comes to us from the United States. We have 
to go there to read specialized journals. We use a lot from the U.S. 
Books definitively from there, and a lot from the internet. In fact the 
industrial engineering program is a partner with a program in the U.S. 
They continually send us books, magazines, and invitations to 
conferences (UTG, Interview 9). 

Again, the dependence on foreign materials was underscored. Even more important to 

note, is that the dependence upon foreign materials goes together with the partnerships 

the institution has established with core nation universities. 

The professors spoke of using U.S. and other foreign materials in a matter-of-fact 

manner. One even mentioned that U.S. universities along the border, and an engineering 

association in the U.S. had donated texts and computer equipment to UTG. There was no 

apparent concern expressed about the lack of national teaching resources. It was almost 

assumed that foreign, and especially U.S. materials should be used. The only negative 

aspects mentioned were those regarding the applicability of some issues related to 

developed countries versus developing countries. 

Use of English in Engineering Studies 

As with the use of foreign materials for teaching and learning in engineering 

studies, the use of English was another issue that was assumed to be a normal part of 

university studies by most of the faculty members I interviewed. When I asked if 

learning English was important, a young industrial engineering professor responded: 

I believe it's basic. It is, in a manner of speaking, the 
universal language. Here the industries in our industrial 
corridor ask that our student interns have at least an 80% 
level of proficiency (UTG, Interview 6). 
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The professor then went on to tell of how a bright young student almost missed a 

professional opportunity because of his lack of English skills. The student had to then 

study English more and improve his linguistic skills in order to be accepted for the 

position he wanted with a company in another part of .Mexico. 

This young professor went on to explain that even the local factory that was run 

by a large German firm required his students to speak English, and not German. He 

finished his comments on English language learning and engineering education by 

saying: 

The truth is that a student may be the most brilliant, but 
if he doesn't speak English, he won't have a career here in 
Mexico. That's where we are, that's where we are. (UTG, 
Interview 6). 

As curricula and the profession becomes more internationalized, English has become 

more important for engineers to know. However, as English becomes more important to 

know, it has not become a priority in the engineering curriculum of UTG. 

The engineering faculty only requires one course in technical English as part of its 

curriculum. Students are required to have a 70% to 89% level of English proficiency as a 

prerequisite for this course. Students obtain their pre-univcrsity English training cither in 

high school or through private courses (UTG, Interview 7). 1 asked for further 

information regarding the English requirements and course offerings at UTG. 

It's a requirement yes. There is only one course in English in the 
curriculum. It is what we call advanced English. What we hope for 
from this is that the student can handle the conversational aspects 
related to his/her career in engineering so that they aren't out of it 
when they are talking about something. To talce this course, the 
student has to prove that they have a certain foundation in the 
English language, a sufficient ability in verb tenses and syntax. 
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When they have taken the four levels we ask for, so that they 
can take full advantage of the advanced course, we let them move on 
to the advanced course. For each one in all the majors it is called 
advanced English and is geared toward each major (UTG, Interview 
9). 

I found that the actual use of English on the campus was not a high priority outside of 

classroom readings, even though knowledge of English for the students' futures was 

considered important. 

One professor noted that the use of English was up to the individual professor's 

discretion in the classroom or for assignments, and that knowing English was important, 

but that a mentality existed that prevented students and faculty from developing English 

speaking skills. 

Here it is usual that English is used in relationship to the 
professor. The professors decide that English is spoken [garbled 
phrase] or if we have to read English. In that sense the level of 
English in our school is on a relatively low level among the professors. 
It seems that we have to have a consciousness that we can speak of 
needs that originate because of globalization and all kinds of 
activities, not necessarily academic, but political and business 
activities of every type, and how we still feel like we are here with 
a closed border (UTG, Interview 7). 

The above quote was interesting in that it seemed to reflect the mentality regarding some 

aspects of globalization. Learning English was perceived as important, but the over all 

mentality of past isolationism still permeated the thinking of many of the people with 

whom I spoke. Related to this, English is a requirement for all students, but in my 

conversations with them while on campus, most decided to speak in Spanish. The same 

was true of all of the engineering professors with whom I spoke. Only a U.S. professor 

and a Mexican English instructor spoke to me in English. 
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Even if an unconscious reminder of isolationism still existed, concrete reasons for 

learning English were very evident among the professors both because of globalization 

and because of globalization's influence on the local community: 

Well it is important right now. It is the universal language in 
whatever part of the world one can communicate. Although 
I understand that in various parts of the world, Spanish is 
gaining ground and Spanish is important, it is the language 
in many places. The majority of students who graduate from 
here leave mastering an adequate percentage of English and 
are accepted in industry precisely because of this (UTG, 
Interview 4). 

I believe that reading it [English] is what is important. 
It is an institutional requirement. The students may have an 
important tool in this regard, maybe because of our proximity 
to the U.S. After all, sometimes they go to work in the border 
industries where the idea is that they will have to speak some. 
And this way the university is providing tools to the students 
in the area of English (UTG, Interview 5). 

Right now almost all of the businesses of the industrial corridor 
look for a minimum of English. A min imum being 80 or 85 
percent of English ability; spoken as well as written (UTG 
Interview 8). 

This explained to me that spoken English was not a priority, written English was. 

Written English was provided to the students because industry required it, and because it 

was part of a utilitarian packet of tools or skills provided to students as they begin their 

careers as engineers in businesses that had felt the impact of globalization. 

Relationships with Mexican Industries 

UTG maintains fonnal agreements and informal relationships with several 

regional industries. The main thrust of these relationships and agreements is to provide 
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students with practical experiences by fulfilling the professional practice requirements of 

the institution. These are much like internships or cooperative study programs. 

Many of the students from the industrial engineering 
major participate in the available professional practice 
opportunities. These companies train the students in the 
same way they would train their own employees. All of 
the students are then capable of understanding which 
models apply to a given situation (Interview 9, UTG). 

This connection to local industry also represented a connection to the global economy. 

The faculty coordinator noted that one of the primary industries in partnership with the 

university was a Mexican-owned industry that produced textile products for a U.S. 

corporation. She told me that while the company was Mexican the "maquilas" 

(companies that produce goods for another company, usually foreign) produced 

exclusively for this U.S. corporation. 

In a similar emphasis on globalization and its effects on engineering education at 

this institution, a young professor of industrial engineering talked about several local 

Mexican industries in the petrochemical sector. He told me that these were "world class" 

organizations because of their adherence to international quality standards. 

Basically those companies as with [a certain Mexican 
conglomerate] are now appearing at an elevated level in what 
they do with [ISO] 14000 certification ... they are at the leading 
edge or practically at the leading edge in these world 
certification systems. They are really world-class businesses 
(UTG Interview 6) 

1 found that one of the companies he mentioned described itself in a similar manner in its 

promotional literature. 
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The perception given is that these companies are global companies with global 

partners, and in some cases Mexican-owned subsidiaries in other countries. 

In a direct form we particularly have agreements with local industry, 
the petrochemical industry, and well, the majority of those are 
transnational affiliates. There are formal and informal agreements. 
We don't care so much or insist that they be in writing to carry out 
a program with the two organizations. Particularly we are talking 
about professional practices for our students (IJTG, Interview 7). 

Then regarding the professional practices, there are agreements 
with all that is here in the area. In the petrochemical industry, and 
also with banks (inaudible). Banks want a type of systems engineer. 
And at the border there are the maquiladoras. Well they start to 
ask for our students to go out (inaudible) and the majority now 
stay to work in those businesses - they hire them (UTG, Interview 
4). 

Students, who have opportunities to work in these firms before or after graduation, are 

given exposure to how business and industry are conducted on a global level. 

Even as exposure to global business practices were important the majority of 

UTG's formal agreements are with Mexican companies in the immediate area. 

Well the situation here is that the university is 
mostly tied to the petrochemical sector of our industrial 
corridor. Then, well - we try to think in terms of 
satisfying the needs of the region (UTG, Interview 6). 

In terms of formal agreements with companies, globalization perhaps is filtered through 

nationally owned local firms, more than through direct contact with international 

corporations. 

It was interesting to find out that these types of relationships with local businesses 

had developed relatively recently, and that the growth of these relationships had 

corresponded with the growth of the local industrial corridor. 
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Perhaps ten years ago there wasn't so much connection to business, hi 
that time your social service was done here on campus or your professional 
practice would be done on campus or in a very small business off campus. 
This hadn't begun yet. The industrial coiridor with its large businesses 
drove this. It is growing a lot and will grow much more. It is really taking 
off. [Back] then there wasn't much university to business connection, but 
I believe from five years ago up until now it has grown (UTG, Interview 8). 

As the industrial corridor contains both national and international business, it would seem 

that globalization has impacted this growth of university and business connections. 

A final aspect that related to national firms in the local area related to the common 

interests that the university and local businesses held. I asked the following administrator 

about the nature of the agreements UTG had with Mexican firms. 

They are formal, yes. That is when presenting in the businesses one shares 
his/her objectives in some form. If one is in agreement and like what you 
are about, then I'm in agreement too. It is a common interest. They give 
us benefits — to both parties, then you sign an agreement of collaboration. One 
establishes the points that need to be dealt with immediately, but that is not 
to say that you make it limited, you are continually modifying and adding. 
This compliments what you derive from it (UTG, Interview 9). 

This was in line with UTG's pro-business foundations, and demonstrates the openness of 

its relationships with national firms. 

Relationships with International Industries 

UTG maintains formal agreements with three international firms, two German 
and one U.S. All three have operations in the local area. I found that while the 
respondents were open to the foreign firms that were operating locally, some were not 
aware that the university had formal agreements with these firms. 

Well, specifically, directly with foreign industry we don't have 
them (agreements in particular... Directly, there are agreements 
with foreign business, well foreign universities In the industrial 
corridor we have agreements, but we haven't had them in direct form with 

foreign businesses (UTG Interview 2). 
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The informant later clarified; 

Well with the industrial corridor, in fact the industrial corridor has the 
petrochemical industries [some of which are transnational] and there 
are agreements between this institution and some of those businesses 
(UTG, Interview 2). 

Another professor clarified further that UTG had relationships with foreign firms in 

Mexico, but not outside of Mexico. "Well there are agreements with transnationals. 

Now for what I know there are not agreements with foreign industries outside of Mcxico 

(UTG, Interview 4)." 

The industrial corridor was the main area where UTG had agreements with 

transnational or international businesses. As with the information I obtained regarding 

local or national businesses, the professional practices for the students were a strong 

linkage with these industries. 

Well principally here in the industrial corridor they are transnationals. 
Yes we have relationships with them regarding the professional 
practices that we have (UTG, Interview 9). 

As the growth of the industrial corridor had motivated more relationships between UTG 

and Mexican business, the same had taken place regarding UTG's relationships with 

international firms. 

The growth of the industrial corridor has been very strong. The school 
has seen areas of opportunity on which to focus towards these 
businesses. Because they have established agreements with them, the 
students are better trained and have more contacts with real problems. 
Since we have had agreements with the businesses we can more easily 
obtain trained professors and since then we have had a fund raising 
campaign. If you have a connection with business, it is easier to 
obtain funds. This bilateral relationship is a win win where you 
offer labor and certain levels of training to the business, and on 
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their part they offer money and employment opportunities (UTG, 
Interview, 8). 

These relationships seemed to be complex in that they afforded the university with part-

time faculty, avenues for fixnd raising, training opportunities, professional practices, and 

employment for the students. 

In other aspects of relationships with international business, the university 

recently entered into an agreement with a Canadian software company that produces 

software for chemical engineering simulations. The company, as part of its agreement 

with the university, sells this software to the university at about ten percent of retail 

value. The software is then used for instructional purposes. Agreements with computer 

manufactures like IBM, and in the future, Dell and Compaq allow the university to 

purchase hardware at a much lower cost as well. One professor explained it this way. 

In December of 1996 we signed a contract with a 
Mexican subsidiary of a U.S. company, the software comes 
from the U.S. In this agreement they donate to us the software 
and train the professors on how to use it for teaching. And there 
is another of this type of agreement with IBM for acquiring 
computer equipment a lower cost and training as well in 
quality standards. Right now I am working on fonning 
agreements with more companies like Compaq and Dell, this 
as well for acquiring hardware and training at lower costs (UTG, 
Interview 8). 

This statement reminded me that while U.S. companies are seeking to benefit in Mexico. 

Mexican universities like UTG receive some assistance and are actively seeking these 

kinds of relationships. 

As noted above, UTG has listed formal agreements with three multinational 

industries that have installations in the local area. From the interview respondents' 
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answers, it appeared that these may not have been directly related to the engineering 

faculty as respondents did not indicate that formal relationships existed in their area other 

than those related to computer equipment noted above. 

Relationships with Foreign Universities 

UTG lists formal exchange agreements with 38 foreign universities, 18 of which 

are in the United States and 20 in Canada. The promotional information on UTG's web 

site communicates that the exchanges are for the purpose of offering opportunities to 

interact with other cultures. While these agreements are prominent in the university's 

promotional web site, only five engineering students had participated in exchanges at the 

time of my visit to the university. Students in economics and business administration had 

pursued other exchanges, but 1996 had been the first year for engineering student 

participation in exchanges in foreign universities. In the interview data, 1 found that the 

exchange programs provide UTG students with a cross-cultural experience. These 

exchanges also allow UTG to compare its programs and students to its North American 

counterparts, and give UTG students use of technology that is not available at UTG due 

to economic restrictions. 

I first noted that students were seen as getting a cross-cultural perspective. This 

was the case regarding the students from Mexico who went abroad on exchanges and for 

students coming from other countries to Mexico. 
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It [the exchanges] is a large impact on the formation of 
the students. They go to familiarize themselves with other learning 
models and other teaching models. Other technologies that they 
definitely won't have access to in this country because of economic 
limitations. They also learn a lot concerning culture. If for example 
a student goes to the United States where there are people from many 
countries, then he will develop himself by living with different 
mentalities, philosophies, colors, etc. (UTG, Interview 9). 

Students coming from the U.S. participated in a more cultural experience than in 

engineering programs. 

The first contact we had in this area was last summer 
which was more of a diplomatic visit in which some people 
from the U.S. came to learn about the traditions and culture 
of Mexico (UTG, Interview 8). 

A professor at another Mexican university involved in the exchange consortium with 

UTG told me, that very few U.S. students participated in actual engineering courses in 

the exchanges with Mexican universities. 

The faculty coordinator explained that the exchanges provided the university with 

an opportunity to learn more about how its foreign counterparts operate. UTG then uses 

this information to compare itself with its U.S. and Canadian counterparts. 

Now that we participate in a [consortium of North American 
Universities that have engineering programs], we have an advantage. 
And as well through the Internet, we can study the universities in a 
very detailed manner and compare their missions, philosophies, beliefs, 
and values with ours. If they are similar, good weTl get together. If 
we take the time to bother to look at their plans of study, for example 
in chemical engineering, we see that they are doing such and such 
and we ask, "why?" In some cases we try to find persons who 
represent the departments and ask, "can we talk to you?" And 
we take their principal ideas and try to adapt them to us. If they 
work for us, we keep them, if not we throw them out. In reality 
we do compare ourselves with other universities here, and at 
least with the U.S. and Canadian universities that participate 
in our consortium (UTG, Interview 9). 
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Another UTG administrator spoke about their need to participate in exchanges with 

foreign universities as they can compensate for weaker areas in the UTG curriculum. 

I think that in any case they will be useful in making us 
more competitive. At those levels to have available more 
technological courses, because in this area, as with many private 
universities, we are very restricted economically 
(UTG, Interview 7). 

He also noted that these exchanges provide the university with information about how its 

students and its level of quality compare with those of its U.S. and Canadian 

counterparts. 

It has been a very good experience for us as a university, 
especially for us in the exact sciences division. These university 
exchange agreements have permitted us to have an international 
point of reference in order to measure our level of academic 
competitiveness. The students who have participated, up to now we 
have had five, and they have done very well. That is practically all 
of them, one failed one course, the rest have done well including 
two who have gone back to do master's work. Through them 
we've been able to verify that our programs are not that far off 
from the standards of other places (UTG, Interview 9). 

UTG faculty and administrators were justifiably proud of their students who had been 

able to do well when studying abroad. 

Not only did the professors at UTG find that their programs were not that far of 

from the standards of other institutions, in one instance the informant noted that the 

academic rigor of UTG was higher than that of its foreign consortium partners. 

It has been curious to us that when the students go on 
exchanges as much in engineering as in economics and business, 
the result is that many, some of the subjects that they take, the 
level of rigor is not as rigid as it is here. And with our 
malinchizmo [the idea that foreign ways are better than 
Mexican ways] we think that in the very act of going there you 
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will learn more and they will give you more, but the students 
say, "no, it's easier at UTG." (UTG, Interview 9) 

While the exchanges were seen to have value for comparison purposes, and while the 

level of academic rigor at UTG was seen to be perhaps higher than that of its northern 

counterparts, exchanges were also viewed as extremely important for the university in 

regard Mexico's participation in NAFTA and important for the development of the 

school in general. 

The students who have returned from these exchanges 
recommend them for everyone. It lets them 
know that they don't just have to work in Mexico or the U.S., but 
that they are professionals who can locate anywhere. And if we 
definitely want to do our part in NAFTA we have to be at your 
level. And that is a way to see what you do and try to do it here, 
it is a necessity (UTG, Interview 9). 

In this way the exchanges provided a window on the larger world outside of the local area 

and outside of Mexico as well. 

Before leaving the issue of exchanges with an administrator, he attempted to forge 

an opening to use our interview as a basis for an exchange between UTG and my 

university. 

But returning to the question concerning exchanges. 
I think that this is something we need to promote and develop 
more alliances with other schools. And because of this, we 
would be interested in the University in Tucson, that we could 
make some type of approach because 1 believe for the 
development of the school it is very important to move on 
this (UTG, Interview 7). 

It was important for this informant to cultivate any international relationships he could, 

whenever he could. 
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Even as UTG faculty expressed that standards in the U.S. universities seemed 

lower than what they had expected as compared to their own, participation in exchange 

programs is important to them. The exchanges are important for the reasons listed above. 

The members of the faculty expressed no real cosmopolitan emphases either in their 

literature or their day-to-day operations. Serving the region is the main focus, and if lhal 

involves NAFTA and ISO standards, then the exchanges assist the university to know 

how it is preparing students in order to make the region more competitive. 

Labor Market Issues 

An important topic of the interviews I conducted involved discussions of labor 

market issues, and where students worked in their professional internships as well as 

following graduation. For IJTG graduates there seemed to be two major markets for their 

skills: the border area, and the local industrial corridor. There were however, some 

exceptions to this as expressed by the faculty. 

The oldest engineering major at UTG is that of industrial engineering. The border 

area with its growing maquiladora industries was noted as a strong area of employment 

for these graduates. 

In what is our area of industrial engineering, the first 
major was industrial and systems engineering -1 in fact am a 
graduate of the first class of industrial and systems engineering. 
I'm one of the first engineers of UTG. This I can tell you that 
up until now, that which was the first class - fifteen of us 
graduated, three of us are here in the area working. Well one 
is a housewife, two of my classmates are working in the 
industrial corridor. The rest are at the border in the 



120 

maquiladoras. The following classes have been the same. 
In the area of industrial engineering the field of work is 
in the border zone. The maquiladora industry is where 
they can develop (UTG, Interview 6). 

The maquiladoras in which the graduates worked, are within the region served by UTG 

and thus were more or less considered to be local employment. There was also mention 

that while some former students were working at the maquiladoras, many were seeking 

and finding employment in other areas not traditionally served by UTG. The following 

quote makes note of this along with the draw that other large Mexican cities have for 

some of the industrial engineering graduates. 

Well there is ~ the biggest market is obviously here 
in this area, but there are many people, principally in the 
industrial engineering major who go to work on the border - in 
the maquiladoras. Fortunately they are highly recommended 
because of our graduates who have worked satisfactorily. 
That has caused the maquiladoras to take a look at UTG. 
Also there are people who work in Monterrey, people who 
work in Mexico City, people who work in Guadalajara, in 
Veracruz. They go to strong cities where there is a lot of 
movement and they have good work (UTG, Interview 8). 

The use of the term "strong cities" indicated a stronger economic base in those locales. 

When I asked if there were any direct placement programs for graduates, or agreements 

to hire graduates from UTG I was told: 

No not formally, in fact we still don't have that 
connection. For example in the case of our industrial 
engineering graduates, a large amount of them are employed 
in electronics industries at the border, in the maquiladoras. 
These graduates have a cartel of prestige; now this business 
recruits people from here, in particular this school in the area 
of industrial engineering (UTG, Interview 2). 
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Graduates in Mexico, much like their North American counterparts go where the jobs are. 

Employment seemed to be most plentiful along the border and in larger cities. 

The impact of globalization concerning UTG graduate job placement appears to 

be in the areas of industrial engineering and computer engineering. The following two 

interview citations give an idea as to how job placement is perceived by the respondents. 

That which is the area of computer systems, the B.S. 
degree as well as the industrial engineering degree have been 
around a few years, seven years since the first class graduated. 
Computer scicnce graduates go there [the border]. They go -
to what is — to look for, the opportunity perhaps for the same 
reason the industrials (engineers) go to that — have come into 
that zone. The computer engineers have been around less time 
than the computer science program. I think it is the same way 
for them. I don't know if they go to the border or to 
opportunities on the other side. Few stay here. The chemical 
engineers, we have had just three classes that have graduated, 
they stay here in the petrochemical sector. This is, well the three 
big areas we have. We still don't know about the electronics 
engineers (UTG, Interview 6). 

The faculty coordinator expanded on placement options, including that former students 

sometimes form their own businesses. 

Look, this is the typical behavior of the majors. For 
example those who arc chemical engineers; well we have 
here a very complete petrochemical industry, right? There 
are many products, and there are different opportunities in 
these businesses. Then principally, the chemical and 
industrial engineers end up working in the industrial 
corridor. The computer engineers end up joining with 
the two most representative businesses of this city in 
the sense that they develop technology that is sold to Canada, 
The United States, and also Luxembourg. Then this 
[inaudible] but they get well set up and over all the 
computer engineers when they may have opportunity, 
work for x amount of time in a business to see how they 
do. Then the goal is not so much to work in industry or 
in a group that is representative of the community. If they 
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can they work in businesses to acquire experience and with 
that they develop their own methodology and sell it (UTG, 
Interview 9). 

Finally, an administrator at UTG gave a larger perspective on the local conditions for the 

labor market for engineering graduates. 

But basically, the placement of our graduates is here 
in this area in the businesses of the industrial corridor and in 
[local] business. There are also many students who have 
family businesses. This is mostly a commercial zone and 
I worry about this base because the business in this zone 
is controlling everything. Many by way of tradition have 
their parents' or grandparents' businesses. There is another 
group of students who are generating their own employment 
who have started their own businesses. For example, two weeks 
ago I found out that a friend of mine, a graduate from here, 
and this made me very happy, he works in the trucking 
industry. He started with two small trucks and now he has 
25 tractor-trailers with various branch offices here and from 
down the coast and up to the border (UTG, Interview 8). 

While labor market considerations continued to be focused on the local area, the arrival 

of multinational business brought globalization to UTG, along with a somewhat new 

entrepreneurial focus mixed with existing family enterprises. 

Resistance to Global Influences and Conformance to Mexican Higher Education 

Models 

I began by asking about the philosophy of education at UTG. By doing this, I had 

hoped to see if the model of higher education was similar to a U.S. or foreign model, or if 

UTG was similar to other prominent Mexican universities. 
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The private nature of the school made it somewhat independent of other Mexican 

institutions with a focus on student values development. While this was not an overt 

form of resistance, this emphasis that was developed on a local level stood in opposition 

to the core institutions in Mexico and to some degree to the partner institutions in other 

countries. 

We have a vision that is very much our own very 
different from that of Monterrey Tech for example. Now Tech has 
changed their philosophy, and they talk about values formation. 
The truth is - that doesn't mean that (inaudible) they have 
accomplished it. I think this is something that distinguishes us 
from, for example Monterrey Tech. From the very start 24 years 
ago we have manifested this intention of forming students with the 
highest human values. Thus we established our philosophy. Then 
this is what distinguishes our programs. This combination of 
academic subjects and activities that focus on the development 
of these tvpes of dimensions of the student (UTG Interview 7). 

Other institutions in Mexico were just beginning this type of humanism in their 

philosophies of education. UTG had a 24-year history of this focus. 

While there seemed to be a certain pride in the autonomy that UTG had, one 

informant wanted me to know that he felt that this did not take away from the quality of 

the institution. 

Yes we have our own style. Regarding curriculum and 
proceedings. The programs are revised, when I speak of programs 
I mean the majors, they are revised every four or five years. I think 
the computer major in conformance with the rapid advance of 
computer technology has its own standards for program revision. 
This is both on the level of the high school and the professional 
level. Of course we say that the school is comparable to other 
institutions both national and international. Sometimes one makes 
a comparison, but that's not to say it is an exact copy (UTG Interview 2). 
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The autonomy the informants expressed regarding UTG's philosophy of education 

reflected perhaps a narrow autonomy in relation to other institutions. 

UTG officials also looked to local businesses, industry and engineer associations 

in regard to the type of education its engineering graduates should have. 

Basically we in the university try to, let's say have our 
own profile of what a graduate should be. Our plans of study are 
based on that. However we take into account what is on the outside, 
that is the whole environment, that is business, industry and 
engineering associations (UTG Interview 8). 

Again, the focus was evident in those local stakeholders, as well as the national or global 

interests that were evident in association with accreditation agencies and international 

business influenced the institution. The issue of having its own profile probably had 

more to do with the institutions relative isolation from other universities in the area. The 

administrator from the state university who had first shown me UTG as we drove through 

the area had remarked that his university and UTG never seemed to compare notes on 

engineer training. The businessman who first introduced me to the schools 

administrators echoed this sentiment, by saying "I never know why the schools don't get 

together, it is sad." 

In asking about higher education philosophy, I had hoped to see if UTG modeled 

its programs on those of any foreign or Mexican institutions. Not finding evidence of 

this, I turned my questions to a different issue. I began asking about direct resistance to 

foreign influences in the engineering program. 

In responding to these questions, none of the informants expressed overt rejection 

of the use of foreign materials or the English language. More often than not, the 
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informants went out of their way to downplay any resistance. One professor told me, 

"Rejecting foreign things? No, 1 don't think so, not at all. There are people here who go 

shopping in the U.S. (IJTG Interview 8)." 

Another common response was that resistance to foreign influences in 

engineering was impractical because of Mexico's status as a developing country. 

Well unfortunately many aspects of technology here in 
Mexico are not so developed. To do that we have to learn in 
foreign countries and be conscious that we have to go outside 
of Mexico (UTG Interview 4). 

It was interesting to me that the desire to improve Mexican engineer education promoted 

a more open attitude toward international influences. 

One professor noted some resistance to learning English. When I asked him if 

this was because of nationalistic considerations he replied, "No it's more because, let's 

say it's because of laziness. Not being their mother tongue they have to work harder 

(UTG Interview 8)." 

Finally, a professor who did not express any distaste toward outside influences 

when he was asked about it directly had the following to say in a different part of the 

interview: 

I have my own thoughts about the U.S. and Canada. I've 
never been to either place, but I have my ideas. Perhaps they come 
from movies, and movies are a distortion of reality, but I think that 
what we see in the U.S. is that education there is going downhill... 
Your films show that there is disorder, there isn't order, and that the 
young people don't show respect. I see that I learned from the 
Japanese, what they do differently is discipline, nothing more 
(UTG Interview 5). 
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This professor had studied for a time in Japan. While he was somewhat negative 

regarding the U.S. and Canada, his respect for the Japanese demonstrated that he was not 

entirely negative towards non-Mexican ways of life. 

Overall the faculty members expressed openness to outside influences because for 

them that represented progress both for Mexico and for UTG. To some degree the 

location of IJTG in a border state might have been an influence as well because of 

economic and cultural considerations. 

Accreditation 

1 asked about accreditation issues mainly to find out if the university was aligning 

itself with foreign accreditation systems due to NAFTA or other influences. The 

university was already recognized by the state and federal government as a degree 

granting institution, and as such did not need further approval in Mexico. However I 

found that there was a movement towards further accreditation. When I asked about 

accreditation one professor explained how this was developing. 

For us accreditation is a job done on the national level that is just 
getting started. This is mostly a committee on the national level 
that is in charge of developing these types of things and sooner or 
later we will have to belong to those associations that are the ones 
who (inaudible) grade, certify, evaluate these programs. But this is 
still not in the form we would hope for (UTG Interview 7). 

Another professor went on to explain how the accreditation process was developing in his 

discipline on a national level. 

I for example just went to Guadalajara in June for a meeting of 
the national association for computer education. This meeting 
was about accreditation of academic programs in computer science and 
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systems, and working on the process of accreditation for institutions 
that don't have a format. They are working on this obviously so that 
[a university] can be recognized on the national level as a certified 
institution (UTG Interview 8). 

Other informants discussed the international nature of accreditation. When I asked about 

this, one simply responded, "That is coming and it will make us have to be similar to the 

U.S. (UTG Interview?)." Another noted that the accrediting institution of the NAFTA 

countries would work together to make the engineering studies in one NAFTA country 

valid in the others. 

They are working together and what is established as a model inside 
of CACEI [the Mexican accreditation agency] is the same standard 
of globalization. It is what ABET or CAE in Canada establishes. 
Then the program that CACEI accredits has validity in ABET and 
CAE as in the U.S. and Canada (UTG Interview 6). 

The new development of accreditation at UTG either is influenced by globalization or 

will be at some point in its development. This also seemed to meet with little resistance 

from engineering faculty. The above cited faculty member speaking in the context 

international accreditation said, "Now accreditation has great importance now that it 

constitutes part of the recognition of the quality of engineering programs (UTG Interview 

6)." 

Certification 

Most of the informants did not have information regarding certification beyond 

the professional title of engineer that comes with the receipt of a degree from a 

government-approved institution. However, one of the informants was writing a master's 
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thesis regarding issues of accreditation, and because of this had more background in the 

area of international engineer certification. 

Speaking of certification, I believe that it is crucial for us, 
defmitively. To speak of certification here in Mexico, well 
currently with NAFTA, it has created the need to equip ourselves 
to the same level as all other sectors and in every sense with 
our commercial partners. In the area of education, we didn't 
have anything. That is to say that in the U.S. and Canada the 
process of certification dates back to the beginning of the century. 
Some of them -1 believe that around 1930 there were agencies 
and formal systems of certification in the U.S. and Canada. 
We have to do this, we didn't do this, we have the professional title. 
It is not necessary to show that you update your knowledge, 
nor does it [the title] e.xpire. It simply was that you had your 
title, or you received it at the university you attended. The 
title was your professional security and was generated by the 
Secretariat of Education, which generates those documents. 
Now you were and engineer for your whole life, and until now, 
no one knew the quality of your updated knowledge (UTG 
Interview 6) 

Another informant noted that in the area of computer engineering, there was a possible 

movement towards international certification. 

Right now, what I know right know is that they are not 
doing anything in this aspect, but for example in the area of 
computer engineering, a first step is a certification by the NEE. 
That is on the national level, and now with that one can work 
towards a certain level of what would be international 
certification (UTG Interview 8). 

While the information about certification was sparse, those who had some knowledge of 

what was happening demonstrated that international certification was becoming an issue 

for Mexican engineer training programs. 
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Professional Associations 

The perceived role of professional engineering associations at UTG was mainly in 

an advisory role in regard to curriculum and accreditation issues. When I asked about the 

influence of these associations on the UTG campus, I was told the following: 

One of the areas in which it does have an important role is 
in chemical engineering. They [the chemical engineers] are with IMIQ, 
which is the chemical association. I understand that the industrial 
engineers are also in the process of forming an association. The 
chemical engineers are here with the students more in a board that 
is affiliated with the local association, and they go to their meetings. 
The industrials are in the process of fomiing. They will have panel 
of reviewers from the U.S. and a panel from Mexico for information. 
(UTG Interview 4). 

It was interesting to note that the formation of the association of an industrial engineering 

association was being done with the assistance of a panel of reviewers from the United 

States. 

The strongest influence I saw that involved professional associations was in 

regard to the area of curriculum development. Both local businesses and professional 

associations were part of this process. 

Yes, in fact we are going to revise our study plans. They 
have a certain expiration date. When they expire, we do analysis 
of how we are either going to modify them or leave them the same. 
We almost always modify them because we have what we call a 
curricular council made up of persons from the university, business 
and professional associations. They tell us what is happening in 
business and tell us how we can try to form professionals that serve 
them. The professors also make suggestions. Then there are the 
professional associations that directly influence our study plans. 
There is IMIQ the Mexican Institute of Chemical Engineers, another 
is AN IE that coordinates studies in computer systems. In the case 
of psychology it is the National College of Psychology Studies. 
In the case of business - well there are other organizations that 
set the standard and we try to follow them (UTG Interview 1). 
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I noted that even though UTG engineering faculty were proud of the university's 

independence, the advantages to being aligned with professional associations was 

important, especially regarding accreditation. 

Basically we in this university, we try-1 mean we have our own profile 
of what the graduate should look like, and based on that we have 
curricular plans. However, we take into account all of that which is 
outside, that is your environment which is the industries and the 
businesses and the professional colleges and associations. For example 
this past June I went to Guadalajara to a meeting of AN IE which is the 
the National Association of Information Systems Institutions, and in 
this meeting we dealt with the accreditation of education programs, 
academic programs in computer systems. They are working on 
a process of accreditation for the universities. There is not yet 
a format for this, but they are working on the and then it can 
obviously be recognized on a national level. So that an institution 
can be certified, you should see that it is complying with a certain 
form. At best not following it 100 percent, but to see that at best 
there are a lot of studious people and that knowledgeable people 
outside of the school recognize that this work is functioning. And 
there are institutions like IMIQ which is the Institute of Mexican 
Chemical Engineers. Here in the school there is a student chapter 
of IMIQ, and this permits them to be associated directly with 
their area, not just to other students but with engineers as well. 
Including with foreigners, for example the director of this 
division is a member of an industrial engineering association in 
the United States (UTG, Interview 8). 

While the engineering associations have a definite role in regard to the new accreditation 

process, this relationship appeared to be weak and part of a process that was just getting 

started. 

And then what happens is that they [the associations] are not 
very strong. If I talk about the area of engineering, of a strong 
association, it is the chemical engineers the IMIQ, the Mexican 
Institute of Chemical engineers. I believe it is strong. We are talking 
about those in this area and they have the image of being a strong 
national association. They are not involved in this process. I think 
that (inaudible) looked for the diverse associations and colleges of 
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engineers. We began to do this [accreditation] in a strong manner, 
but unfortunately it wasn't a natural situation. It was forced. In 
some cases we thought we had a more natural form, but that didn't 
happen. What continues — well it is the influence of state and official 
organizations. The fact that we were looking to inform these associations 
and at the end control all of this process — and unfortunately as we 
have experienced in other issues in this country, at times it becomes 
political. And imagine a process that becomes politicized. Those 
[programs] that are ok with me will become accredited, the others 
will not (UTG Interview 6) 

The overall relationships between the professional associations and the university seemed 

to be limited to the area of advising on curriculum issues. However, the associations 

seemed to be gaining more importance, and perhaps organization in area of accreditation. 

They don't accredit the programs, that is still a work on the national 
level, that just got started. There is a committee on the national level 
in charge of developing this type of thing. Sooner or later we will have 
to belong to these colleges or associations. They are the ones that 
will qualify or accredit these programs (UTG, Interview 7). 

The developing industrial associations, with its panel of U.S. advisors, seemed to reflect 

on the influence of globalization. UTG was working with U.S. style associations in order 

to have a U.S. style of accreditation. This in turn would make UTG's programs more like 

the engineering programs of the U.S. and Canada. 

NAFTA 

The ideas that the informants presented regarding NAFTA predominantly dealt 

with the perceived need to catch up to their northern partners. Another issue dealt with 

certifying the institution's graduates to work in the other NAFTA countries. 

Regarding Mexico's position in comparison to the other NAFTA partners, one 

professor noted, "I don't thing that as a country we have adjusted to compare with the 
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level of quality that professionals in the U.S. and Canada have. We are obligated to do 

this, and we will do this (UTG Interview 6)." Another professor mentioned that 

Mexicans have not experienced the full affect of globalization. 

Perhaps President Salinas and a culture of perhaps more competition 
[introduced globalization]. Because independent of the criticisms that 
are made of the ex-president, what is certain is that we as Mexicans are 
living in a type of dream as it has not affected us in a direct way, then 
it has hit us in some areas, above all in the area of education (UTG, 
Interview 5). 

While the affects of globalization may not be fully felt in the lifestyle of some Mexicans, 

less direct forms of globalization's impact were readily evident at UTG. Globalization 

had arrived, but no one was quite sure how to respond to it. 

Related to this idea of needing to catch up to the U.S. and Canada was the fear 

that engineers from those countries view Mexico as a backwards and totally undeveloped 

country, but with the hope that more contact between Mexico and the northern partners 

will dispel this idea. 

I was talking to a friend who went to study for two years 
in the U.S. They see us as if we are Jorge Negrete or like Pedro 
Enfante [Charro or cowboy film stars from the 1930's and 194()'s]. 
That's the way they see us, and they almost ask, "Where are the horses?" 
I think that through NAFTA people from the U.S. and Canada can 
realize that it's not like that. What happens is that they watch films 
from 50 or 60 years ago and now Mexico is very different and they 
realize that there are problems. One can find drug trafficking and 
corruption, etc., but in spite of that, we are a country that is trying 
to move forward, and I think that NAFTA will help the people there 
to realize this a little more (UTG Interview 8). 

Most academics and administrators were conscious of and resisted the incorrect image of 

Mexico as some type of social and technological backwater. 
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As 1 mentioned earlier, the issues of transnational certification and professional 

mobility were issues that were prominent in responses regarding NAFTA. 

But on the other hand inside of NAFTA if there is any big 
deal that you know the universities will have to prepare for it is this 
process of certification and being able to have free transit in the 
three countries. No we are conscious that a professional will have 
to have this type of certification inside of NAFTA (UTG Interview 7). 

Despite the perception of needing to develop more in order to be at the same level as 

Canada and the U.S., there was a strong sense of pride in the institution regarding the fact 

that UTG was an equal partner in a NAFTA-wide exchange program in engineering. 

Above all in NAFTA — two things: we improve, if we don't 
we will be bankrupt. This is something to think about in the future, 
a professional's learning will open doors... Students come here 
from the U.S. and Canada and their studies here are valid. I think 
this has helped in the sense that this being a small university, being 
accepted in the exchange has given us recognition (UTG Interview 4). 

Again, this evoked the sense that while Mexico was a straggling nation; UTG and other 

institutions similar to it could compete on an international level in the preparation of 

engineering professionals. 

CONCLUSION 

The environment of globalization evoked perceptions of not having what the other 

countries did in terms of technology and other aspects, but also provided UTG 

engineering faculty with a perspective on how comparable their programs and students 

really were to their NAFTA counterparts. UTG faculty and administrators came away 

favorably impressed with their NAFTA counterparts, and were pleasantly surprised to 

find that the quality of UTG's programs were equal to or surpassing that of Canadian and 



U.S. programs in many areas. While open to globalizing influences, the faculty of UTG's 

engineer training programs had confidence in the uniqueness of their institution and its 

particular mission and area of service. 
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CHAPTER 5: CASE TWO 

INSTITUTIONAL OVERVIEW 

The sccond case I examined for this dissertation was a large branch campus of a 

public state institution. La Universidad Autonoma Estatal (UAE) is a seven-campus state 

system. The main campus is located in the state capital, about 400 kilometers away from 

the branch campus I visited. 

The local branch of UAE is the largest campus in the system, and houses the 

principal engineering school for the university system, although majors in engineering are 

offered on some of the other campuses. The entire UAE system has an enrollment of 

over 20,000 students and offers approximately 40 different majors on the undergraduate 

level. Additionally, the university offers ten different master's degree programs and two 

doctoral programs. 

The UAE campus that I visited has eight different faculties or academic units as 

some of them are now called. All but one of these faculties offered technical or 

professional education in areas such as law, medicine, and business. One faculty was 

dedicated to music and other artistic endeavors. The academic offerings of the other 

UAE campuses reflected similar environments, tending toward technical or professional 

undergraduate training. 
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Background and History 

UAE was founded in the early 1950's. The campus I visited was the original 

campus as the main campus was developed in the state capital at a later date. At its 

inception, the UAE only offered majors in law and medicine, and was initially governed 

by a non-profit organization and not the state (UAE documents). 

While not governed by the state, the UAE was given state recognition as an 

official degree-granting institution shortly after its beginning (UAE documents). As with 

most Mexican institutions of higher education, the university lacked the autonomous 

status it now enjoys and as such, its initial plans of study were subject to the guidelines 

provided by the National Autonomous University of Mexico (UNAM), in Mexico City 

(UAE documents). In 1972, the university received full academic autonomy. This 

allowed the university to develop its own curricular plans and be self-governed (UAE 

documents). 

In recent years, UAE has undergone substantial changes. Almost all of the 

curricular plans have been restructured, and twelve graduate programs have been added. 

It was in 1995, just two years prior to my visits to the campus that the university 

assembly granted a great deal of autonomy to the individual faculties. This allowed the 

faculties themselves to become much more autonomous in their daily operations (UAE 

curricular proposal). 

One of the most recent innovations provided by the overall university 

restructuring is that master's degree programs in Higher Education are offered free of 

charge to faculty members who do not have graduate degrees (several of the professors in 
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the department of engineering have graduate degrees in education rather than 

engineering). UAE has also developed a substantial distance education program that 

provides courscs for doctoral studies via teleconferencing technology. 

The campus is strategically located in that the downtown area, the industrial 

center, and the seaport are all less than 15 minutes travel by car. The local airport is 

located less than five minutes away. Residents from the three surrounding municipalities 

have easy access to the campus. 

It was obvious to me upon arrival that the student body is more middle class to 

lower middle class than the students at the private institute I visited. There were few 

private cars circulating on the campus streets, and there was ample and inexpensive 

public transportation both to and from the campus and within the campus itself. 

This branch of UAE is surrounded by commercial and residential neighborhoods. 

The housing in the area ranged from some of the most expensive in the city to more 

moderate, lower middle class structures. Local businesses included large hipermercados, 

or "hyper markets," that consist of Mexican chain stores, much like super K-Mart or Wal-

Mart. Along with these larger stores, smaller restaurants and bookstores reflected the 

market created by the university community. 

University life seemed to be confined to the individual faculties as students took 

the majority of their classes in their faculty of study. General education requirements, 

such as courscs in the humanities and social sciences are usually taken when students are 

at the preparatory school level. Bachelor's degree level training then focuses almost 

exclusively on the skills students will need in technical or professional fields. The 



campus has no residential facilities and is almost empty during the long lunch/siesta 

period during the late afternoon. Most of the students are drawn from the surrounding 

urban areas, and live with their families. 

The Faculty of Engineering 

The faculty of engineering was founded in the mid 1950's and initially offered 

only civil engineering. Industrial engineering was added in 1989, and computer 

engineering in 1992. 

The faculty in many ways is a campus unto itself. In light of the new autonomy 

granted to the UAE faculties, it was renamed "The Regional Multidisciplinary Academic 

Unit." The faculty (as it is still called by most of the professors) is comprised of six 

different buildings that include a cafeteria, laboratories, a fitness center, classrooms, 

administrative offices, and a research center. The faculty also has its own center for the 

study of foreign languages. 

At the time I was on the UAE campus, preparations were being made to launch a 

special program in market research that was to be offered through the faculty of 

engineering. This new program in market research was interesting to me as it reflected 

how the engineering faculty was modifying itself to what seemed to be a U.S. type 

innovation. In the United States, I was accustomed to seeing such programs as part of the 

business curriculum. The emergence of this type of program in the engineering faculty 

rellcctcd the relative autonomy of the faculty, and its desire to adjust to changing market 

demands. 



139 

While the new program in market research seemed like an innovation that 

mimicked programs in the United States and Canada, the research that had gone into 

proposing the program had been done in the local area, and not in other Mexican states or 

in the United States. When favorable responses toward such a program were received, 

the market research major was proposed and set into action. 

In comparing the common trunk or core courscs that engineers of all disciplines 

were required to take for their degrees, it was interesting that only English I and English 

II were common to all engineering specialties. However, an interesting change had 

occurred in the civil engineering curriculum. The curriculum had recently been 

completely revised in regard to issues related to globalizations and the needs of Mexico. 

The new curriculum had several courses that had not been required before 1995. 

Table 2. UAE Curriculum Additions Due to Globalization 

New Civil Engineering Courses (Post 1995) 
Physics 
Oral and Written Communications 
Scientific Method 
Thermodynam ics 
English I 
English II 
Chemistry 
Introduction to Materials 
Business Administration 
Resources and Needs of Mexico 
Construction Administration 

The new courses demonstrate both an outward-looking emphasis in regard to 

globalization with courses such as English and perhaps Business Administration. The 

new courses also show the importance of national issues in that the civil engineering 

students now have to take a course on the needs and resources of Mexico. 
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UAE and Globalization 

In researching the background of UAE, I discovered what I thought might be 

guiding principles regarding the university's stance toward globalization that might 

influence faculty perceptions. The administration listed some of its goals regarding the 

future of the university. The first list dealt with local needs. 

To form professionals who demands of the 
institution an education of quality and high human spirit, 
to support the development of research programs which 
contribute to the resolution of national and state-wide 
problems, to develop actions that systematically bring 
the institution into closer relationship with social and 
industrial sectors. These were the demands, that by ample 
consensus, were agreed upon by the university assembly 
at the beginning of the present administration (UAE document). 

The initial emphasis on national and stale issues is important, because as the institution 

shows concerns and the effects of globalization, there is also a definite, though perhaps 

muted, sense of nationalism. 

However, being in a state that borders the U.S., a later set of goals reflected the 

development of the border zone. 

The economic and population dynamic has generated 
important change in the social and productive structure in 
such a manner that the border zone has become an infrastructure 
of enormous potential for development. For the UAE, it has 
become imperative to give response to the needs of research, 
and provide highly qualified personnel for new production 
processes. Because of this, we will soon begin to study the 
viability of opening new educational offerings in those [border] 
municipalities (UAE document). 
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The loyalty UAE had to its local area and its needs extended to the border area. The local 

constituency and its proximity to the U.S. intermixed local and international influences at 

UAE. 

While the university's main constituents are at the state level, statements made 

during the campaign to restructure the university reflected the need for the university to 

participate in activities that reflect the influence of globalization. 

The development of skills for international competition, 
and the resolution of problems facing the institution are two of 
the premises that this university has laid out to provide the 
setting for its future (UAE document, 1995). 

The mention of competition on an international level was an important theme throughout 

the course of my interviews at UAE. Golabalization was couched in terms of 

international competition, and the need for Mexico to keep up with the rest of the world. 

Even in education, this need to be competitive was evident. The following was cited in a 

UAE curriculum change proposal in the context of NAFTA and international quality 

standards and competition. 

Thus [this is] the challenge of imparting better education in 
this country. An education of quality has been seen to 
increase since the beginning of the NAFTA negotiations 
(UAE document, 1993). 

Involved in this view of international competition is the strong presence of national 

identity. 

National concerns and priorities appeared to be intermixed with attention to 

global issues and influences. 

The internationalization of production processes demand 
that professionals have values of: national identity, responsibility 
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for national resources and the needs of Mexico, a vision for the 
preservation of ethical values, a disposition for seeing work as 
both achievement and service, and a comprehension of the 
English language (UAE engineering curriculum proposal, 1995). 

It was after I had completed the interviews that I realized that the above statements from 

the university provided a context for general attitudes towards globalization and NAFTA 

in the engineering faculty. 

FACULTY VIEWS AND PERCEPTIONS 

The Interviews and Display of Data 

Out of a total of approximately 135 part-time and full-time engineering faculty 

members, I conducted interviews with 21 professors at UAE. Interviews were taken from 

faculty from the three engineering disciplines that are offered by the faculty. Five of the 

interviews were with faculty members who also serve as administrators, including the 

dean of the faculty. The areas on which 1 inquired were the same as in the private 

institute. The first area covered in these interviews was the faculty's relationships with 

both national and foreign industry. 

Relationships with industry 

I found that the information 1 received regarding the faculty's relationships with 

industry varied widely depending on with whom I spoke. The information was often 

contradictory to the official narratives or statements provided by the administrators with 

whom I spoke. I have included statements from various informants in order to represent 

the variety of responses I received. 
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Many faculty members were unsure of the nature of the faculty's relationships 

with industry. Most of the confusion centered on whether the relationships were formal 

or informal, whether students, faculty members, or administration initiated them, and if 

they involved both foreign and domestic concerns. A civil engineering professor told me 

the following: 

Mexican businesses? Well currently, as far as I know 
the relationships in question are that students do their professional 
internships or social service requirements through an office in this 
faculty that is in charge of relationships with the private sector. The 
direct or close relationships are these practically (UAE interview 4). 

The theme of student internships and social service work was common among the 

informants related to links with business and industry. 

Currently [we have connections with industry] with what are 
professional internships. In the computer engineering major 
we have them in the eighth and ninth semesters. The internship 
courses are two semesters that the students are required to take, 
but the courscs consist of going and applying everything they 
have learned [while in] businesses and activities that are 

100 percent related to their field of study, in this case, computer 
engineering. Through these internships we have become better 
known, I should say that this major is relatively new. We have 
only graduated two classes, and because of this the computer 
engineering major in our faculty is not well known, before 
it was] the civil engineering program [that was well known]. 
But now through these internships it has permitted us to have 
more contact with businesses in such a way that many of the 
graduates have stayed in the businesses where they did their 
internships, and this has been 100 percent beneficial for 
them. 1 believe we currently have agreements for internships 
with 35 different businesses (UAE, Interview 2). 

It was interesting to note that the informant perccived the relationships as beneficial in 

terms of the internships and in promoting the stature of the university. 
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The secretary of the faculty was able to give me the most official view of these 

types of agreements, and how barriers had to be overcome in order to place students from 

a public university into private businesses for their internships or social service 

requirements. 

In the history of this academic unit there are a series of agreements 
with the productive sector, and with businesses in the region. 
There are various agreements. Some have been or are 
currently functioning, others for political reasons, taking into 
account that politics is the way things get done, have only 
been half and half. Others have come together and are 
currently in this situation because of the large amount of 
educational competition we have in this area. Wc are a 
public institution and we have a lot of competition from 
private higher education. This has really affected us. 
Sometimes for good, sometimes for bad. We have tried to 
evolve as fast as possible, but in accordance with our ovm 
guidelines, and in accordance with our rules. Because 
of that our resources are much more limited than those of 
private schools, but fortunately, I believe that private 
enterprise has a lot of confidence in the means of production 
that we have in this region. They believe in us because if I 
dare to say so, 80 to 85 percent of the economically active 
people in our region are graduates of our public universities. 
But little by little we are improving in the area of agreements 
with [various local industries]. I can't honestly tell you the 
extent of those, but we have a department for industrial 
linkages where the students go to arrange social service where 
the students work in private businesses. This agreement was 
made so that students could learn from their social service. 
Before the law or regulation didn't permit them to do social 
service in private businesses. Because of that we looked for 
a mechanism, that was approved by the rector, that is called 
the institutional and professional services unit which we have 
here as an internal department that hires the student and places 
them in private businesses. Then in this way we are breaking, 
in a good sense of the word, the tradition that students from 
public education are not accepted because supposedly private 
education is belter (UAE, Interview 12). 
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The admission that one of the highest officials of the faculty could not explain the extent 

of the relationships reinforced my observ ation that among this faculty there was some 

disjuncture in the perceptions of the faculty members regarding what was actually 

happening in this and other areas. 

Another area that involved student participation in the business and industrial 

sector related to conferences or brief educational meetings and field visits. This was 

according to the director of the graduate program. 

Well, there are some agreements with some plants in 
particular, with some centers and industries here in the region. 
But basically, fundamentally, the agreements are now limited to 
accepting students to visit — to get to know the plan, [and]some 
visitors who come to give conferences here. These are the most 
frequent relationships we have here with industries. This only 
refers to the educational environment. There are others, although 
more sporadic that concern research projects, but they are much 
more specific and sporadic (UAE Interview 6). 

As the director of the graduate program, this informant had interest in coalitions that 

would be related to his ongoing research pro jects, but at the time of the interview only 

educational and conference opportunities were available. 

The economic situation of Mcxico and the region affected almost all of the issues 

that I examined at UAE. The dean of the faculty explained university-industry 

relationships to me in this context. 

Currently there isn't much we can celebrate in 
agreements. Because the recession we've had in the past few 
years has limited the budgets of businesses for establishing 
agreements. We have agreements regarding accepting students 
for social service, or to do professional internships. Some 
businesses help us by participating, sometimes, in supporting 
academic events. Right now we are trying to establish an 
agreement with the group that manages the port (UAE Interview 
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1). 

It was interesting to note the difficulty this public institution seemed to be having in 

forming these relationships as compared to the relative ease that the private institution 

seemed to have. 

When I asked how these agreements or relationships were formed with businesses 

locally, I was told that there were two ways. 

A member of a business or industry participates as 
a professor or part-time lecturer at this institution. Then 
in this way the person serves as a factor in linking at 
other levels. The other way is commonly arrived at by linkages 
made by the dean or president of the university with the managers 
of a business. Then those are the way linkages are established. 
But in both cases, fundamentally they are now low-level 
collaborations, that is to say that they are not very intense 
concerning the work exchange [for internships]. It's not intense 
concerning contracts and research projects, etc. (UAE Interview 6). 

The lack of depth or intensity in these agreements may be explained by the history of 

public higher education's relationship to business and industry in Mexico. A graduate 

professor who had studied in the United States, and who directed the faculty's research 

program explained to me about this history and how it is changing. 

The situation, or the relationship between public universities 
and industry in Mexico hasn't been a good one for a long time. 
Actually, industry in general terms doesn't trust public universities, 
in my opinion because of politics. We say that this is not politics, but 
in my opinion the reason why industries don't come to get help or give 
support to public universities is because so much politics involved 
public universities that the industry has kept away from the universities. 
However, that situation is changing. Very little, but it is changing 
because now this globalization and Mexican industrial sector is 
becoming aware that if they don't get good support from technicians 
that come from public universities, most of them, they will be in 
trouble. Actually many industries in Mexico are in trouble right now 
because of the lack of well qualified technicians. And so that gives 
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US a situation in whicii industry and the pubHc sector are getting 
closer to the public universities (UAE Interview 7). 

Changes in the faculty's relationship with industry had improved some in regard to 

mutual research efforts. As this was the informant's specialty, he offered some insight on 

how things had improved for his department, and some information regarding private 

higher education and industry. 

Here in this university, the experience that 1 have had here, 
I came here twelve years ago. Twelve years ago this university 
didn't have a research center. Just to give you an idea of how the 
situation was. The university didn't have any formal research 
center or any kind of formal research projects in which the 
university was getting involved in the industrial sector or vice 
versa. Right now the university has something like. 1 don't know 
the exact number, but something like 20 or 25 research centers 
in several areas. And the university is getting, not as much money 
as a standard public university in the U.S. gets because of grants 
or research projects, but we are, let's say we are going in that 
direction. So I think things are changing. In the near future the 
universities, the public universities and the industrial sector will 
be working together in many projects, and right now, especially 
in big private institutions like Monterrey Tech or the Iberoamerican 
University in Mexico City, they have been working with the 
industrial sector for years. And that has been because politics are 
put on the side, and then they can develop a more professional 
relationship, which is what we need here right here, right now. 
However, I think we are going in that direction, so things will 
improve, and more money will come into public universities in 
order to develop research (UAE Interview 7). 

According to this informant, it appeared that this context of making Mexico competitive 

in the new environment of NAFTA and globalization, coupled with the model provided 

by private higher education was bringing universities into closer relationships with 

Mexican industries. 



Relationships with Foreign Business and Industry 

Regarding the relationships that the university has with foreign businesses, the 

picture provided by the faculty members was more contradictory and less clear than that 

given for relationships with domestic business. The professor who explained the 

problems that public universities had had with domestic business and industry stated, 

"It's about the same situation," when asked about relationships with foreign firms. I 

specified that the relationships I was asking about were not necessary with businesses in 

other countries, but also with their affiliates in Mexico. Responses ranged from saying 

that no relationships existed to saying that yes with affiliates of foreign firms in Mexico 

there were linkages. 

It was evident that strong relationships with foreign firms were at a beginning 

stage when I visited the faculty. The dean elaborated on the situation at hand. 

We have contacted some transnational businesses through 
the conferences we have had. Soon, in a short time, we arc going 
to have one on computer systems engineering. That has permitted 
us to enter into contact with businesses in the information software 
and hardware areas. We have accomplished some agreements. They 
have provided us with personnel for conferences and have donated 
some equipment, and finally some have come to see us (UAE Interview 
1). 

The faculty members spoke of the agreements in general and vague terms, which gave 

the impression that they were under development, or perhaps superficial in nature. "The 

truth is, 1 don't exactly know, I don't know if they have agreements with any 

transnational business, basically they are [with] national businesses (UAE, Interview 

16)." Another faculty member echoed this uncertainty. "From what I know, no there 

isn't any agreement (UAE, Interview 17)." Others were clearer in their understanding of 
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the university's contacts with foreign firms. "What I know directly is that we don't [have 

agi'eements] outside of Mexico, but we do with businesses that are here that are 

subsidiaries of American businesses (UAE, Interview 9)." 

Generally there are more in the industrial corridor. There 
are many foreign fimis there and of course in the area of 
computer engineering, any business will require 
graduates from this major. It is very common that when this 
type of business gets started here that they come hiring our 
students (UAE, Interview 2). 

Because of this lack of concrete information, T shifted my questioning to include the 

effects of privatization of para-state industries. 

During the Salinas de Gortari administration, many para-state firms were sold to 

private interests, some of which were foreign or transnational investors and businesses. 

Knowing that and having seen foreign businesses less than 15 kilometers away in the 

industrial park, I asked more specifically about these issues. 

Regarding privatization the prevailing attitude was summarized for me by the 

following responses from an administrator. 

Look, privatization for us is so - we don't know. The 
government privatizes and we don't know to whom they sell. By 
the same token, because of the same way of doing things, we don't 
know whose capital it is. Three or four years ago we knew, but in 
the instant it was privatized we didn't know if it was sold to the 
Americans, Japanese, Germans, or what type of capital it was 
(UAE Interview 12). 

They are affiliates, for example the majority, above all in the industrial 
area are affiliates of large foreign chains. I ask myself, and I'm stumped 
as to which are of foreign capital, others are mixed capital, and some are 
foreign and some are Mexican. But its rare to find one with Mexican 
capital because of the same [economic] situation and how expensive 
an industrial plant is. Yes they arc affiliates of chains, above all North 
American (UAE Interview 12). 
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This informant was explaining some of the frustration of knowing with whom the 

university was dealing in regard to these relationships. It also explained to me why the 

information 1 was receiving was not clear. The relationships entered into were on a 

somewhat superficial level, and often the participants in the faculty did not know whether 

to think of the firm as Mexican, foreign, or transnational. 

Finally I inquired as to the effects of privatization, knowing that foreign capital 

had come into the country, I wondered if that had changed the faculty's way dealing with 

local business. I was told that: 

In reality, in reference to our particular context there hasn't 
been a notable difference from the effects of privatization 
as it is called. I don't think there has been a notable change 
(UAE Interview 6). 

This type of response came as a surprise to me in that I had expected that with 

privatization would come a major disruption in how public universities operated given 

their past as feeder institutions for para-state industries. 

While the nature of formal relationships with international or multinational 

businesses was unclcar, in a later section I explain that many students who graduate do go 

on to work in these types of businesses. The lack of clarity regarding fonnal or informal 

relationships with foreign businesses caused many informants to refer to the faculty's ties 

with foreign universities. As one faculty member noted; 

The only linkages that 1 know of that exist up until now, 
that I know of, are with universities, that is to say more 
than anything - with educational institutions, but not with 
industry, definitively not (UAE interview 14). 
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In one sense, it was probably easier for the members of the faculty to keep track of 

relationships with foreign universities because these relationships were fewer in number, 

and much more publicized that were relationships with national or international firms that 

were located in the area. 

Relationships with International Higher Education 

There were two areas of influence from foreign higher education in this faculty. 

As expected, formal exchange agreements existed that mainly provided faculty exchange 

opportunities, but also opportunities for students to study abroad. In addition to this, 

there was a significant utilization of intellectual products from first world countries, 

primarily the United States. 

I found some disjuncture among the faculty responses regarding the information 

about agreements with foreign universities; but overall, more infomiants had an 

understanding of what existed regarding this issue. When I asked the dean for definitive 

information regarding these agreements, he responded by elaborating on linkages that the 

university has with other schools on the both on the faculty level and the institutional 

level. 

Yes, we have agreements. The university has agreements 
with [two U.S. institutions], and right now as a result of the 
doctorate in international education there are agreements with 
universities in the [western U.S.] and Canada. Our faculty in 
particular - we have agreements with universities in England. 
We have [agreements] with the British Consulate. Professors 
who visit in the port engineering program. We have a visiting 
professor from Hawaii. Wc [also] have agreements with 
[Mexican] state universities. [With one university] because we 
are both port cities and have begun to do oceanographic studies 
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and shoreline studies (UAE Interview 1). 

In order to leam more about the nature of these agreements, a professor explained one 

that is the most commonly known about in the faculty of engineering, even though the 

agreement was drawn up on the university level. 

The agreement isn't at the level of the faculty of engineering, 
it's at the university level - UAE with [a large U.S. institution 
in a border state]. In this agreement there are exchanges of 
both students and professors — as such, Mexico to the U.S. 
and the U.S. to Mexico. The intention was not just for the 
faculty of engineering, but for all of the areas the university 
has. They arrived at an agreement whereby all of the 
academic programs at [the U.S. university] would be accepted 
at UAE and vice versa. That is to say that, for example a 
student in the fifth semester could take a semester at 
[the U.S. university] and that semester he took there would 
be valid at the [Mexican] engineering faculty (UAE Interview 
4). 

In order to find out if these agreements were being utilized, 1 began asking how they had 

been used. When I asked if students were able to participate in the exchanges a civil 

engineering professor told me, "I don't want to lie to you, they haven't been utilized, the 

problem has been again, the economic question (UAE Interview 4)." Another informant 

gave a similar response when asked about faculty utilization of these agreements. "No, 

not with the intensity we would have liked (UAE Interview 6)." 

This economic issue was raised when I inquired about how these agreements had 

changed in the past ten years. He replied that, "Actually we didn't have them." My 

response was, "So the fact that you are developing them is a change?" He followed up 

with a lengthy response. 

Most, yeah, at least in this school. I have been involved in 
developing, in creating those relationships with these universities. 
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For example, right now we have an agreement with [a large U.S. 
university in a border state] where 1 was when I got my Ph.D. 
And right now we are developing a relationship with [another 
university in the same U.S. state]. Hopefully, if we get this, we'll 
get good relationships with all of these universities. The main 
problem for us in order to do that is money. Since the dollar is 
extremely expensive for us right now, and anything you want 
to do in the U.S. — it will cost you a lot of money. So money keeps 
us from doing things that we would really like to do bccause it is 
difficult for us to get funds — support. However, we are working on 
that, we are trying our best in order to establish those contacts, and 
the one thing that really helps is the internet. Through Internet 
right now I have been able to establish contacts with universities 
in England. Actually I'm working on an academic exchange, so 
next year, hopefully, I'll be in England for a period of six to eight 
weeks. And then a British professor will comc here for six to 
eight weeks. And that has been everything through the internet 
and that's almost free (UAE Interview 7). 

Again, one of the most consistent narratives from UAE was that the difficult economic 

environment was hampering efforts at international exchange. It was interesting to note 

that the Internet, a prominent globalizing factor, had made some of these efforts possible 

through its relatively low cost. 

As with the agreements the faculty had with industry, many informants did not 

have a clear awareness of what was available. One professor describe the agreements as 

follows: "In the master's level [yes], in bachelor's level, no. Master's yes - I've heard 

which ones, but I don't remember, yes there are some (UAE Interview 3)." A part-time 

computer professor simply said, "No, I don't know. I think so - I'm not sure, I would lie 

to you if I said yes (UAE Interview 16). 

In a similar vein, an engineering student who was introduced to me said. "I've 

wanted to study in the U.S., but they don't tell me how to get involved in this." He told 

me later that he had taken a year off of school to learn English in the U.S., and had 
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worked at a U.S. fast-food chain in Mexico, but all of this had slowed down his 

engineering studies to the point where he no longer pursued these opportunities. It was 

interesting that when I briefly visited a very prestigious private institution in the area, a 

young female engineering student spoke with me with similar concerns. 

Finally in regard to agreements with foreign universities, I happened on a veteran 

professor who gave me more historical perspective when I asked how relationships with 

foreign entities had changed in the past ten years. 

Well, look, 1 can tell you that at best they have decreased 
a little. When I was here in the post-graduate division, it was 
practically up to me to initiate the link with the British Consulate. 
There began a series of conference speakers, each year for fifteen 
days. [The came] from Manchester, from Liverpool, Southern 
Wales, and there was a lot of participation. Afterwards 1 went 
to [the main campus] and there I did another type of work. More 
administrative, generic, "umbrella work."' It was more "inside" 
with collaborations at the national level. Now it has started again. 
Linkages are "waking up" now because of NAFTA (UAE Interview 
10). 

This statement reflects a lack of institutional memory in the faculty, but also 

demonstrates that NAFTA has begun to renew an interest in international exchange 

programs, even if the economic situation, and some lack of communication cause them to 

be under utilized. 

While there was some disjuncture regarding the agreements the faculty had with 

foreign universities, there was almost complete agreement regarding the utilization of 

instructional resources from foreign countries, particularly, the U.S. The secretary of the 

faculty described both the influence of the proximity they had to the U.S. and its 

language when I asked about the use of foreign academic products and resources. 
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Definitely, above all in English. We are eternal neighbors and 
the influence of the United States of America is a tremendous influence 
in every sense. In education it is logical and normal because the best 
books, the best content of books in all areas, not just engineering. 
come in English, they come to us in English (UAE Interview 12). 

A civil engineering professor echoed this sentiment when talking about the scarcity of 

Mexican resources for engineering education. 

In the question regarding books for example, in my area, 
which is the area of structures, books and bibliography almost 
don't exist. The majority, including what I have obtained is 
American (UAE Interview 4). 

A professor who teaches in both the civil and industrial engineering programs noted that 

most of the books used were translations of foreign materials. 

Well in fact the books are foreign, almost all of them 
are translated. That is I base my [course] in the vectoral mechanics 
book by Berjonskey, I know that the rest of the teachers, 
including one who uses books in English because the books 
he wants aren't available (UAE Interview 11). 

There was overwhelming agreement that most of the resources used in engineer training 

at UAE were products developed for the most part in core nations. 

Only one professor with whom I spoke did not use books from other countries. 

This person did however use other resources from outside of Mexico. 

But foreign resources, in truth no, I don't include them 
in my classes... Well all of the instruments that I know of come 
from foreign countries and they are of good quality for the use of 
our students (UAE Interview 18). 

Some faculty members even insisted on using books that were in English as the quality of 

the translations and the "lag time" in getting translated materials made these resources 

hard to use and sometimes obsolete. 
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Use of English 

A common thread found throughout my contacts with faculty members was that 

students would be unprepared for future challenges if they did not learn English or know 

how to use computers. Both needs were of almost equal prominence, with knowledge of 

English being more important. 

I asked the veteran professor who did not use foreign books in his classes if 

learning English was important for students on engineering, he replied, 

Of course it is very important. Now that in the past 
five, six, or seven years up until now, [it's importance] has grown 
much. The need is great for the student to have a mastery [of 
the language] (UAE Interview 19). 

As another informant put it, "Simply, those who are Mexican and know English have 

opportunities (UAE Interview 17)." 

The issue of English for engineering students was not just an academic issue. 

Obviously because of its proximity to the U.S., the English language has always had 

some importance in this region, but the influence of NAFTA had intensified that 

importance. 

I think that after the NAFTA deal people in Mexico realized 
we have to be more open. We have to compete. We have to have 
trade, and if we don't speak English we'll be lost. Right now it is 
very interesting, but, for example, here in this city, the market for 
teaching English is enormous. Most of the people, everywhere you 
can go, you talk to people, they are somehow trying to study English 
or they are already studying English. So English is becoming very-
important. Definitively it is going to be the second language after 
Spanish, French or German doesn't count (UAE Interview 7). 

This statement again emphasized the importance of English as a second language in 

Mexico. 
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According to the dean of the faculty, part of the demand for English studies was 

being met within the engineering faculty. 

We have promoted the use readings in English so that 
the student feels the need to study English as a second language. 
We are also providing facilities for the study of English. We have 
here a language center where English and French are taught, where 
we give possibilities [for study] at the lowest cost and in some majors 
in accordance with the curricular restmcturing, we are including 
English in the study plan (UAE Interview 1). 

The dean added later that the importance of English went beyond being neighbors with 

the United States. 

Our goal or desire is that the student will speak and read 
English, and when possible write it. Why? Because wc have no 
other option than to accept it as the universal language. Not just 
in the United States, because if I speak English in Tokyo, someone 
will answer me in English. Then we have to accept that English is 
the Universal language in the technical aspect (UAE Interview 1). 

Although English was seen as important, students were not required to study the language 

at that time. 

Right now it is not obligatory. It may be required in the 
future, for obtaining a bachelor's level degree - that the student 
have a certain mastery of English. Because of limitations in our 
current infrastructure, it has not been possible to make this 
obligatory. Because this would require that we have another 
course somewhere in the major (UAE Interview 6). 

Related to this, the ability to speak or read English among the students was more limited 

than the faculty members would have preferred. 

When I asked about the students' ability to use English, I commonly heard that 

the students still struggled with the language. 

That is a barrier we are trying to break with new academic 
methods. We are trying to break it in two directions. On one side 
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specific courses arc given in the curriculum for the student, on the 
other hand we are creating the necessity [to learn English] by the 
professors who periodically assign students to consult certain 
readings and have contact through audio and visual media with 
information in another language, particularly English. Obviously 
we have to condition, educatc, present and concientizar, the faculty 
to function in this way ((UAE Interview 6). 

Another professor indicated that even with the recognition that English was important, 

the need for its use and study had not been fully accepted. 

Well what happens is that even though we don't admit 
it, the language barrier is large. Definitively, I would say that 
engineering students by definition should know English. 
Business on an International level makes it so English is 
a barrier we can't side step. But 1 think that at the university 
level many still haven't seen this, even though they understand 
that they will have to consult with someone who speaks English 
(UAE Interview 9). 

The need to compete on an international level was a common theme regarding many 

aspects of engineer training and learning English was no exception. 

A professor who spoke to me in excellent English gave me a comment that 

reflected that English is important, but also reflected a bit of resistance to it by 

emphasizing the loyalty to Spanish in Mexico. 

The world is becoming too little, and right now, here we 
say — we — if any Mexican doesn't know English and doesn't know 
something about computers, I mean he or she is lost. And I would say 
for many U.S. business men or from the academy, or from the political 
sector, if they don't know at least a little bit of Spanish also, their 
relationship with Mexico will be very difficult. Because, OK, many 
people, let's say English is the international language, it [Spanish] 
is still here when you get off the aiqilane (UAE Interview 7). 

The informant hesitated to tell me a story that underscored his point. I assured him that I 

would not be offended. 
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I have seen businessmen from the U.S. that come here and 
they are at their hotels and they are expecting people, everybody 
to speak English. I have seen that, I have seen people complaining 
or arguing at the hotel because the guy at the restaurant didn't 
understand he wanted this and the guy, he didn't or she didn't 
speak English, and there was some misunderstanding and 
believe me that's wrong, that's completely wrong (UAE Interview 
7). 

This professor reminded me that Mexico is going to continue being Mexico and Spanish 

is the language there. This was a subtle sign of resistance to globalization, in the next 

section 1 examine how faculty members responded to my questions about resistance to 

globalization among both students and faculty. 

Resistance to Globalization 

Because of Mexico's strong history of nationalism, I had expected to find 

substantial pockets of resistance to the influence of globalization among the faculty. I 

was surprised by what seemed to be a great deal of openness to globalization. A large 

part of the perception of what globalization was to these informants had to do with 

technology, as would be expected when speaking with engineers. 

I believe that basically the vanguard of technology 
comes from foreign countries. Then in fact, in my businesses -
one is a stock brokerage that uses the latest technology day 
after day. Then this — no one resists this (UAE Interview 16). 

Much of the hope that existed for making Mexico competitive economically had also to 

do with adapting to the latest technology, which comes from the first world. 
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The adaptation of technology for competitiveness in engineering was a common 

theme. However, a type of openness and resistance coexisted in a complex manner. The 

following response spoke to this. 

Resistance exists, yes, perhaps yes, I believe you could call 
it a false pride, or better this, they do it as saying - defending the 
culture of Mexico. But I insist that we aren't seeing that now we 
can't continue keeping ourselves isolated from the world, and even 
less when we have countries so powerful to the north and 
tremendous markets to the south. Then we are afraid to put our 
pride aside a little, which I think is a little bit false. We have to 
open up our mentality to other frontiers. Without these frontiers 
we can't — perhaps the present generation, we won't do it, but 
we are going to set the bases so that other generations will 
complete this (UAE Interview 8). 

This informant started with the need for openness, but then shifted to talking about taking 

advantage of markets that Mexico could open the country to success. He goes on to 

speak of English as a tool that will assist students to open doors. Openness to 

globalization becomes a tool for Mexico to take its place among developed nations. 

Really, 1 consider the foundation of success to be that we 
would be capable of taking advantage of the market potential that 
we have around us. I insist, well the United States to the north 
Canada, there is Argentina, everything that is South America. 
We have to strongly get rid of this [resistance]. They say that 
all human beings are resistant to change. We exaggerate it a 
little. From the time we are children we resist change. Now if 
we don't get rid of this we are going to be resistant and continue 
as we are. I feel that the students have a good view of this. 
They don't view English as treason to Spanish. They see it as, 
well a language, more like one who knows how to program in 
one language now learns to program in another. And, that it 
opens more doors. In the measure that we see it benefit 
ourselves, in that measure we see it breaking barriers and we 
will grow (UAE Interview 8). 
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The line between openness to globalization and preservation of national identity became 

blurred to me in this particular academic setting. 

I found that faculty members understandably had more complex and sophisticated 

approaches to these issues. An administrator in the graduate program explained this to 

me. 

One can't generalize. The majority of the teachers, 
especially those who had a graduate education, are very open to 
any type of information from [wherever] it may come. Obviously 
they have sufficient training to filter and decide what is acceptable 
and what is garbage, because we have to recognize that a lot of it 
is garbage - what things to use, what things not [to use]. Then we 
generally give specific doses to the students. Concerning the 
students, at times they are being consolidated in a specific field 
and they [garbled word] to use new methods that are being 
demonstrated and that function well. These are taught from time 
to time from the original text so that they may study them (UAE 
Interview 6). 

It is important to note the critical nature of this informants approach to materials from 

abroad. He was open to good information no matter where it originated, but critical of 

"garbage" as well. This was a good example of the approach to globalization taken by 

many engineering professors. If it was good for engineer preparation, it was good for the 

students, and it did not matter if it was from a national or international source. 

Given that I was studying an academic environment, an approach to resistance or 

maintenance of status quo was to ask about academic models that the university used. 1 

assumed that holding closer to the original UN AM model would indicate that a more 

closed approach to outside ideas in engineer training and in higher education in general. 

Again I found that the situation was not that simple. The UN AM influence can still be 
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found, but local needs entered into the philosophy of education and the model of higher 

education that this institution used. 

We have the original model [which] was that of UNAM. Many 
of the original study plans, I'm talking about 40 years ago, for what we 
have seen, are obviously a copy of UNAM's. Now we have a curricular 
design committee. This committee is chargcd with doing studies of the 
study plans for evaluating them on the basis of needs. On the basis of 
consultation with employers, and businesses. From there we get a profile 
of the attitudes and aptitudes that a graduate should have to satisfy 
the employer adequately. Then from there we derive a profile of the 
graduate and the plan of study. And beginning with the courses of 
the study plan, the techniques used for teaching, didactic resources, 
and complementary activities like visits, internships etc, we have our 
own model (UAE Interview 1). 

This statement from the dean of the faculty told me that much of their current model had 

to do with local constituencies, particularly the where their graduates went to work. As I 

found out later, many students went to work for foreign firms in the local industrial park 

and in the maquiladora industry at the border. 

The legacy of UNAM and the local constituencies were evident in a statement by 

part-time civil engineering professor. I asked him, "I know that here in Mexico the 

UNAM system is seen as the best or at least the standard, what system to you have in 

regard to your form of teaching, your form of organization, do you use the UNAM 

model, do you have your own, or do you use another model?" His answer is as follows; 

You could say that we have our own system, but it is a system 
that is very similar to that of UNAM. UNAM, without being the 
rector of all the universities has almost made the guidelines they follow. 
And you are right, we tend to follow what UNAM might establish, 
but there are also as was mentioned before, other institutions that set 
the standard that are not publics, such as Monterrey Tech which is 
private and also sets a standard. A system that is distinct from UNAM. 
This makes us think about all the universities. Well we take a little 
from one, a little from another or we follow one or another. I think 
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we have our own system that perhaps may look like UNAM, but this 
in coincidental. More than that we are tied to the needs of this 
local area. The needs of the production plants which in the final 
accounting are our markets. If we don't satisfy those demands, it 
is worth nothing that we produce professionals (UAE Interview 8). 

In essence this informant was saying that any dramatic changes in engineering education 

brought about by NAFTA or other aspects of globalization, would arrive via these 

markets or constituencies. The sluggish Mexican cconomy may be the reason why more 

dramatic changes were not yet evident rather than due to resistance on the part of 

Mexican engineering professors. 

Other aspects that mitigate the effects of globalization to some degree, arc the 

lack of financial resources and that the organizational or institutional culture of this 

faculty is continued as fonner students become faculty members. 

I don't know up to what point we could say that there exists 
a philosophy of education. In fact it is very difficult for me to 
identify a philosophy as an institution. There is a lot of freedom 
in this sense, concerning what a professor can say with his group. 
in his form of teaching - what is advisable. Obviously there arc 
limits. One cannot be lax and the other is that [we are] very 
limited in resources. For example, in my individual case, I would 
frequently have to take students abroad to do work. We are limited 
we are limited as to when we have or don't have transportation. 
Who will get the resources? This happens a lot conccrning the 
application of certain techniques, certain methodologies. A 
certain philosophy that we see in the large majority of professors 
who are currently graduates of this institution - the philosophy 
that they were given - is what they learned from their professors 
(UAE Interview 6). 

Again, rather than citing overt resistance to globalization on the part of engineering 

professors, the lack of resources may be seen as a mitigating factor in adopting too much 

from other countries when the peso is weak against the dollar. 
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Graduate employment 

I asked respondents, "Where do students go to work following graduation, to 

foreign firms or national firms?" As when deaUng with earlier issues, there was some 

confusion regarding what is foreign and what is national. One of the first respondents 

simply told me, "Most go into private industry, construction (UAE Interview 4)." As 

civil engineering was the main program at UAE, this was to be expected. 

1 was anxious to find out if there was a movement of employment toward 

multinational firms or Mexican affiliates of foreign industries. 1 was told that no 

particular trend had yet developed. 

We have not notices any particular, unitary tendency in that 
sense... 1 think that now the majority are still Mexican in our 
country... the majority of students work in national firms, however 
it is not rare that students go to work in firms that are of foreign 
capital (UAE Interview 6). 

It seemed to me that similar to their U.S. counterparts, Mexican students found work 

where they could without consideration as to whether the firm was Mexican or 

international. 

As with the other reactions related to globalization, 1 asked how the situation had 

changed in the past ten years as Mexico had negotiated NAFTA and began privatizing its 

para-state industries. It was in these responses that 1 received very thorough information 

about the local employment picture for engineering graduates. 

Well now the now the conditions are radically different 
in para-state businesses and private businesses. It is truly and 
sincerely distinct. One had a more relaxed work discipline, the 
other a more strict work discipline. Before one had objectives 
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that were not obligatory. Today the para-states are now demanding 
much more from their professionals. The largest public business 
is PEMEX [Mexican Petroleum], and you'll find that the PEMEX 
of today is a lot different now than it was ten years ago. There is 
nothing left [to do] but to enter into productivity or we will be left 
out. But there has been a big difference. The businesses are more 
and more flat. There are less people. That pyramid is now a 
rectangle. It's the boss, supervisor, and the employees and that's 
it. Not the president, vicc-president, none of that. Now I believe 
that here, the majority, I think 90% are micro-businesses, between 
one and twenty employees. Here the micro-businesses abound where 
by discipline they work very hard. Now the manager isn't at 
a desk, he has to go out on the street and collect money, make 
deposits, sell, place, train, everything now. The change has been 
a little dramatic (UAE Interview 9). 

The same informant told me that by major students tend towards different businesses. 

"Generally [industrial engineers] are placed in the industrial park.. .computer engineers to 

American software firms in this city. ..and the civil engineers join together to become 

contractors or work for construction companies (UAE Interview 9)." 

The change from employment at para-state industries to private concerns was 

very evident. 

Well here in the zone there is a lot of private business that 
employs our graduates. Going back some years, ten years ago, 
there was a lot of dependence on the government, hydraulic resources, 
communications, transportation, Mexican Petroleum, and a good part 
of our graduates went there. This ended, the office of resources closed. 
Because of this, the student now has to look in private industry 
(UAE Interview 1). 

Another informant has a similar response, but noted that the current outlook was bleaker 

than in years past. 

Yes, because there was a boom, and for example PEMEX 
absorbed many people who graduated. But that collapsed. Now 
the situation is critical. People struggle to find work now in the 
whole area (UAE Interview 19). 
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This struggle has caused graduates to look beyond the local area for employment. A 

professor who had graduated from UAE six years earlier told me about this change. 

Now, becausc the ones 1 know are older - they stay 
here because they have formed their own [working] groups. 
Now, at this time, they are leaving. What can they do? Instead 
of staying in this little piecc, they go to other places (UAE Interview 
17). 

This evident difficulty in the local employment situation has caused many graduates to do 

their job searches on a national level. 

For example in Chiapas, and Guerrero, many people 
have gone to these areas to establish themselves in the 
productive fields of these cities. Also what is important 
is the north. Some classmates go to [cities on] what is the 
northern border becausc everyone knows that many 
businesses establish themselves in the border zone 
(UAE Interview 2). 

I mentioned this to a young engineering graduate from another region in Mexico. She 

told me that the situation had been the same in her institution, and that there was a whole 

new mobility of engineers and other professionals in Mexico that had not existed before. 

International Engineer Certification 

As part of inquiring about engineer certification in NAFTA, I first explained to 

the informants about a program in another Mexican university where students were 

taking the U.S. engineer in training (EIT) exam as part of their graduation requirements. 

I then asked if they thought that this was a good idea for their students. The responses 

mainly demonstrated a resistance to such an idea. 

The truth is no. 1 think, my understanding was that the 
CENEVAL exam [a recently developed Mexican civil engineering 
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test] takes into account international methods. Why take the other 
exam when the CENEVAL covers all the requirements. In truth 
I just don't see it (UAE Interview 14). 

No, 1 don't think it would serve us. I think everyone knows about 
the high level of technology that the United States has. I don't 
think one is better than the others. I think that CENEVAL is 
a well recognized institution in the whole country and because 
of this they can make the exams that apply to engineers. They 
should take into account all of the criteria, and I'm convinced 
that this goes beyond borders. 1 know that whatever person who 
takes this test will have the possibility or the knowledge to work 
in any business in the United States. I think that this test was made— 
we have courses here on that and tell us that we can't only think 
in terms of Mexico or the UAE, but we have to think beyond. In 
such a manner that any person it accredits will have the possibility 
of working in any business, not only here but in foreign countries 
as well. I don't think this is necessary [the U.S. test] because of 
the seriousness of CENEVAL. It is an important institution in 
Mexico (UAE. Interview 2). 

The above statements reflected some of the strongest resistance to foreign influences. 

The fact that they were educational and normative issues may reflect a certain protection 

of these professors' areas of expertise and professional boundaries. 

The professor cited above explained that no matter what other universities did 

with the U.S. EIT test, the Mexican test would be the standard in the future for Mexican 

institutions. 

Well OK, if they are requiring their students to take the PE 
[professional engineer exam] from the U.S., very soon they will have 
to stop that and do this [the CENEVAL test] because this will be the 
national standard. And of course the idea is that this exam is very 
similar to the PE. The idea is to, I don't know the word in English, 
homologar [to make them correspond with each other] (UAE 
Interview 7). 

Another professor explained that the CENEVAL test had input from all over Mexico and 

covered issues that would be important internationally. 
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It is very good because it has parameters on the national level. 
That is to say that we in our area sent in our reactions to it, our 
questions, another imiversity, say from Baja California sends in 
their reactions too. Campeche also sends in their reactions and we 
come out with something very general that is compatible for all 
of the universities. Because of this it is good, but speaking of 
CENEVAL. they are using 100 percent of the American 
parameters, well that might be a problem, but if it is based in this 
working internally, inside of [our] country, 1 don't think 
it should be any problem because they are general concepts 
totally [garbled word] to what civil engineering is (UAE, 
Interview 4). 

Again, resistance was evident in this area. The CENEVAL test was seen and uniquely 

Mexican and appropriate for Mexican engineer preparation. 

Not all statements in this regard reflected complete rejection of the U.S. test. The 

dean of the faculty explained that the Mexican test was relatively new, and was getting a 

trial at UAE (a point of pride for the university). He also indicated that the U.S. exam 

was something that would have to be considered, or at least looked at in light of NAFTA. 

We are starting to use the CENEVAL exam — which 
is for certification of the profession. We are a border state, but 
we are at the extreme south of that state. We are not as influenced 
at this distance. Still we have not accepted the CENEVAL exam, 
nor has it been imposed on us. However, this is a challenge that 
we have to confront now. CENEVAL has commissioned us to 
put the civil engineering exam into effect. We have permitted 
that. We are interested to see our students prove themselves in this 
niamier. We consider the CENVAL exam as the professional exam. 
We graduate students if they use this option, but it is not obligatory. 
A student has other options, but if they want to take the 
CENEVAL exam they can. We are not familiar with the U.S. 
exam, but we are going to have to begin at least looking at its 
content, its academic rigor, because we are going to have to 
confront this. We have a free trade agreement and little by little 
we will feel the need (UAE Interview 1). 
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Another faculty member was charitable toward the idea of taking the U.S. exam offered 

the following outlying opinion, "I think they are late in implementing this. I think that it 

is something very good and tliey are a little late in this (UAE Interview 8). 

An interesting aspect of the CBN EVA L exam is that it was being developed with 

the assistance of the Colegio de Ingenieros Civiles, or the College of Civil Engineers that 

is the foremost engineering association in Mexico. The following comment about the 

exam and the engineering association provides some insight into the implementation and 

evaluation of the exam. 

inside of CENEVAL, in the long term, I believe that 
the schools of engineering and the engineering associations will 
be those who implement it. There is a set up of this type. The civil 
engineering association at least has moved to participate, at least 
as the evaluation part because we know the whole field of work. 
In the association, there are people who only do construction, 
people who only do design, people who do both. It is also 
important that people in the educational system collaborate. 
There is a good equilibrium. A person who teaches in the 
university gets paid very little compared to what he makes 
outside in his company or business, or in industry, but he also 
has the advantage in that he is checking out the gray matter 
that leaves [the university] (UAE Interview 9). 

The CENE VAL exam was just one area of influence that the colegio or engineering 

association had in the faculty. 

The issue of certification brought about openness that other questions did not. I 

found that this issue was somewhat sensitive for the members of the faculty. The 

following serves as a comprehensive summary of what I found. 

I think that these types of questions have to be looked at with a 
lot of reservation. You can't generalize. Here in Mexico, in recent 
years there has been a great effort to elevate the quality of the whole 
system of inter-institutional evaluation. What they are creating among 
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consist — well it is a committee of representatives from other 
universities that come and visit to get to know the installation and 
the infrastructure. They interview professors and students and review 
our program. They then give a judgment for improving our quality. 
it is supposed that they give this level of recommendations 
and an evaluation. We mean to the school they are evaluating. Finally 
some processes as to how we are doing our work and on the other 
hand there is an evaluation that is given to [garbled word] in Mexico 
City. They have created a national center for professional examinations 
whose work is to develop general professional quality exams 
in collaboration with a committee of professionals from institutions of 
higher education. Currently this exam is voluntary, it's optional. 
The student can take it or not take it. Currently businesses aren't taking 
this into account in regard to hiring nor are the universities for grad 
school admissions. 

It is thought that in the long term that these exams will be 
required more and more and that they will be an additional 
credential for the students when obtaining jobs or for getting into 
higher education institutions. In general terms the criteria being 
used by the inter-institutional evaluation committees and 
the professional quality exams, in their development, are being 
compared with the norms that arc referred to in the United States 
and what Canada has and what Europe has. In this way, the 
evaluation criteria that they are using on a national level, such 
as the professional exam are comparable in content and 
breadth to those of the United States and other institutions. 
In this way 1 think that the most probably tendency is that 
institutions will require students to take the national exams 
and not those of other countries. This will be the trend, except 
of course if the student wants to practice his profession in 
another country as is permitted by NAFTA. 

In reality part of these collaboration agreements that 
are a large part of NAFTA establish guidelines for a graduate 
who wants to practice in a foreign country. They require that 
his/her program be equivalent in regard to content, quality, 
and breadth to a quality foreign program of the United 
States for example. Then in the measures that they are taking, 
they are going to work on making the programs similar, at 
least in the essential parts. Each one with its peculiarities. 
In fact, even at the national level each program has some 
distinct focus or something that distinguishes it from others. 
(UAE, Interview 6). 
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It continued to interest me in that this was a point of resistance to certain aspects of 

globalization while in turn participation in globalization was still desired. Mexican 

institutions wanted their students to be certified to the same standards of their N AFTA 

counterparts, but that certification was definitely preferred as being done on a national 

rather than international level displaying perhaps a pride in these the ability of Mexican 

educators to properly educate engineers who can compete with their international 

counterparts. 

While in my interviews there was a certain amount of openness to these exams, 

more recently there has been noted resistance to the CENEVAL examinations. 

Rodriquez Araujo (2000, p. 17) notes that the student uprisings in the National 

Autonomous University in 1999 and 2000 were partially due to resistance to 

CENEVAL's encroachment on academic freedom and the autonomous nature of Mexican 

Higher Education. Flores Olea (2000, pp. 170-179) wrote as a participant in the student 

uprising. She strongly criticized the CENEVAL testing as partial to an overall agenda of 

globalization and in particular favored private universities over public. Flores Olea also 

criticized the CENEVAL exams as hostile towards academic freedom in that programs 

would teach to the test rather than teaching in free and unique manner. It would be 

interesting for further study to see if resistance to the CENEVAL system has spread to 

other parts of Mexico since the student uprisings at the turn of the decade. 
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The Engineering Associations 

Because civil engineering has the longest history at UAE, and because civil 

engineering is its largest major, the Colleges of Civil Engineers was mentioned as the 

engineering association with the most influence in the school. The Colleges of Civil 

Engineers played a part in the engineering faculty at UAE. 

The current president [of the colegio] graduated from here. 
I believe that the majority are graduates from this faculty, or 
were grad students here or are professors here. Then I think 
that there is a very tight relationship (UAE, Interview 9). 

This relationship was even more evident in that the colegio helped in curricular issues 

and provided a link to local businesses. 

Yes when we do a study, for example to update the 
curriculum in the plans of study. We base that on the engineering 
associations, businesses, and on various sources that can give 
us information to detect how our graduates are coming out. That 
is what we hope for. That is an academic collaboration with them. 
But besides that, the majority of the engineers here in the faculty 
belong to the engineering associations. Then as we are an influence, 
a link also for the engineering associations with private businesses. 
So that we can open the field to our graduates and to ourselves, and 
it's an academic relationship (UAE Interview 15). 

I found that the engineering associations not only had an impact on the local level 

regarding curriculum and job placement, but on the national level as well. 

They have an influence, and in terms of local or 
regional, there influence is very limited, but since they are part 
of the national federation or let's say, here we call them 
Colegios de Ingenieros Civiles, there's a federation of the Colegios 
de Ingenieros Civiles and that federation, that is a national 
institution, they have an impact. They have an influence, and the 
standards of education, in terms of civil engineering, we are 
talking just civil engineering, I don't know what's going on in 
economics or business administration, but in terms of civil 
engineering there is an impact they have an impact... especially 
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since that federation has a lot of main leaders or let's say 
people involved in that federation are part of the UN AM 
system. Of course the UNAM system still has a lot of influence 
on the rest of the country (UAE Interview 7). 

The influence of these engineering associations was obviously important in the day-to-

day life of the faculty. I .ittle was explained in the way these associations mediate or 

facilitate the influences of globalization and NAFTA, however due to the importance to 

these associations seem to have, further study might bring this to light. 

The ties to UNAM with the associations were interesting in that perhaps this 

demonstrates a type of resistance or status quo. Though I found no evidence that these 

institutions slowed down or promoted globalization in the engineering faculty, it was 

clear that they have some "gate keeping" power for any new ideas or influences. 

Other views on the colegios included both positive and negative perspectives. 

One professor saw them as providing supplementary educational opportunities. 

Secondarily is the cooperation concerning persons who come 
and give lectures of a formal manner or who share periodic 
conferences regarding new advances in their field of knowledge. 
Another form of cooperation is that they also organize conferences 
meetings or congresses and generally, or always, they invite the 
universities. The students are always given preference in 
attendance (UAE Interview 6). 

Another professor had a more jaundiced view of the colegios and their involvement with 

the faculty and students, even though this informant was a member of the group. 

The reality is, I belong to the colegio, and reality is what 
one looks for, support is given to the students and the institution 
if and only if a benefit is received. I don't consider that fair. 
Perhaps I feel that the purpose of the colegio should be that they 
should give without expecting to receive anything in exchange. 
But the reality is this, the colegio as it is looks to get ahead for 
themselves. And this leaves the students, the future professionals 
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abandoned - the future co-workers of those in the colegio. 1 feel 
that they are not accomplishing what is established or stipulated, 
and they don't realize it. More than that I'll tell you that the 
colegio if for themselves, for those of us who belong to the 
colegio (UAE Interview 8). 

The following professor's information provided more balance on the subject, and again, 

reflected the strong business ties of the civil engineering colegio. 

From the point of view of why they were started, these 
colegios are very good. Unfortunately they always have 
a political slant, and regularly it comes to that. What they 
tend to do is look out for their own interests and take 
advantage of being in the colegio of civil engineering. 
Recently they have been offering continuing education 
classes for their members. And to all their members 
they offer certain courscs that with them they are 
maintaining a connection with the business sector. That 
is all inside [the college] practically are businessmen, 
it is very rare that a businessman isn't inside of the 
civil engineering colegio (UAE, Interview 4). 

Again, while these groups neither promoted nor slowed down the process of 

globalization, they might perform a function in regard to accepting or rejecting outside 

ideas. 

As I mentioned earlier, the strong history of civil engineering at UAE reflected 

the strong influence of their association. When I asked about engineering associations in 

other engineering disciplines at UAE, I was told that they did not exist at UAE. 

An association, well to my knowledge, and I can say that 
in Mexico there still hasn't been an association of systems 
engineers. Of the civil engineers, accountants, there are associations 
of chemical engineers, industrial engineers. I come from a Tech, 
a technological institute, the only they have a relationship 
with is IEEE (UAE, Interview 3). 
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The influence of the engineering associations seemed to be limited to the civil engineers. 

A professor in computer engineering told me "I don't know if an association exists for 

computer engineers (UEA, Interview 2)." When I asked an industrial engineer about 

associations, he said "I haven't heard of any," and then went on to talk about the civil 

colegios (UAE, Interview 18). 

NAFTA and Globalization 

The attitude toward NAFTA that I encountered was one of optimism. Most 

informants responded that N AFTA would help Mexico. This attitude was tempered by a 

realization that not much change had been seen since the implementation of the treaty in 

1994. 

Right now is. to tell you the truth, still we haven't had or 
we haven't seen an impact or a big change in the way we approach 
our teaching civil engineering in this university after NAFTA. 
However, because of NAFTA we realize that we have to make some 
changes, and that could be a result of NAFTA, but NAFTA as a deal, 
as an agreement didn't make any changes here at the university. 
After NAFTA was signed here, well at that time I was at [a U.S. 
university], but I know that things here were just the same. Let's 
say one year after NAFTA, we started talking about this (UAE 
Interview 7). 

In terms of the current educational process, things had not changed, but in terms of plans 

for the future, and the curricular restructuring, it was obvious that the future of the 

institution would be impacted by NAFTA and other aspects of globalization. 

That is to say that in education itself, I haven't seen any 
change. The only thing I've noticed is that we are concerned, that is. 
we have to be concerned about academic excellence. That is to say 
by renovating the programs, by applying certain techniques, for 
example English - before no one handled it and they are requiring 
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computer training and all that. Given that one could say that they 
are doing this because of NAFTA. That is to give better knowledge 
to the student so he can go out and go further and have more in 
his field of action. This is the only thing up until now. In a 
formal way? No. It is of our own initiative (UAE Interview 14). 

The influence ofNAFTA seemed to be something to be taken advantage of, which was 

financially supported by the Mexican government. 

Well exactly, up until now we are trying to take advantage 
ofNAFTA. In almost three weeks we will be working on an 
agreement with a university in Canada and [a U.S. university] 
for exactly [this], to take advantage ofNAFTA. The governments 
of Mexico, The United States, and Canada are providing 
certain amounts for the exchange of students and faculty. But now 
it is directly supported by the government with NAFTA. We 
are currently waiting for confirmation of the economic support 
(UAE Interview 4). 

An administrator reflected a general attitude toward NAFTA, the idea that Mexico wants 

to join the first world while still preserving its culture, values and identity. 

I think that the theme of education, no one knows this, 
is very large, very broad. There are many points of view. What 
corresponds to us is that we are in a process of change by our 
own necessity. We want to be, and we are running, we want to 
jump to catch up with our neighbors who are ahead of us in many 
matters. But I think that we are experiencing something very 
agreeable for us. That finally we realize that whatever happens 
in one part of the world will be reflected in another. With the 
joining of the powerful countries, with the new vision of the 
strong countries, in this case our northem neighbors, comes 
a new way of doing things. We simply have to wait for what 
comes and continue preparing ourselves more. We have to 
take our values and principles and in that base, Mexican 
education will continue forward as it always has (UAE, 
Interview 12). 

It was obvious to me that most in the faculty saw NAFTA as an opportunity for Mexico. 

This was an opportunity that these professors wanted to be ready for and to take 
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advantage of. Related to this, was the issue of quality, in order to participate in 

globalization, they saw Mexico as being pushed to higher standards. "Globalization on 

the world level definitively is now requiring more quality from our student body (UAE, 

Interview 18). 

A smaller, but significant concern regarding globalization related to technology, 

specifically distance education and the Internet. 

Now with this Internet program, it has given us more ease 
in communicating with foreign universities. You didn't 
ask about this, but it gives us an idea of what exists outside 
of here, it gives us the panorama. It allows us not just to 
cross the border, but to [see] countries further away. It gives 
us the option of saying, well there they have some things 
that can help us. Now with the Internet it has helped us a 
lot. There are things that one doesn't know in certain 
places but [garbled word] they count for something 
(UAE, Interview 17). 

1 think that an accelerated tendency in regard to where 
we are going in globalization is the fact that distance 
education is being accorded more and more importance. 
Because of that we are looking for new formulas and 
mechanisms in order to follow this in a closer manner 
as this may not necessarily personalize the issue of education. 
Sometimes, we are a typical case with our doctoral program 
here in this university. A large part of the courses are by 
teleconference. A lot of the advising is through the Internet 
via electronic communication that permits us a more fluid 
communication with a thesis advisor or other advisors. At 
the same time this isn't something that will necessarily 
impact our training. I think that a large part of education 
could become merely habitual or nominal in which there will 
be a permanent corps of professors and advisors and the 
majority [of students] will be able to take a course that may be 
at least by television or teleinformation, or distance education. 
Then this is something that we have to take into account along 
with other Mexican imiversities and foreign universities because 
it is the way we are going ( UAE, Interview 6). 
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This issue of technology was evident in other conversations regarding other issues at 

IJAE. In part, globalization and technological dev elopment were seen as advancing 

together. 

Finally, an issue that was mentioned by only one professor was the changing face 

of the town and employment possibilities as directly related to globalization. He 

mentioned this when 1 asked what had changed in the past several years. 

Well first it has changed because here in 
the region before there weren't many foreign 
businesses, there weren't so many franchises. In 
the past ten years if you drive down the main 
street it looks like we are in the United States. Back 
then if there was an opening one was employed in 
a Mexican business or started a business by one's self. 
Now it's not so easy to start a small business. Now 
you have to get employment in an established firm 
(UAE, Interview 15). 

Other professors had mentioned the scarcity of jobs, but this was the only one who put it 

in the context of globalization. 

CONCLUSION 

The public nature of UAE reflects its professors' continued commitment to public 

service, both to the state and the nation. Even with this commitment, there was 

recognition among the members of the faculty of a need to change and adapt to the new 

international environment in which Mexico and the local region was participating. While 

confronting the difficulties of the local and national economic situation, these professors 

were open to globalization with the hope that it would eventually be beneficial to both the 

region and the nation. 
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CHAPTER 6: CASE THREE 

INSTITUTIONAL OVERVIEW 

The third case 1 examined for this dissertation was a federal technological 

institute. This case is distinctive when compared to the other two institutions 1 visited. 

El Instituto Technologico Del Caribe (ITC), did not have the autonomy in governance 

and curriculum that the other institutions had. The administrators of ITC answer to a 

central directorate in Mexico City in regard to curriculum and governance. 

I gained access to ITC with the help of the vice rector of UTG. When I was 

finishing my data collection at UTG, I mentioned my interest in ITC and the vice rector 

called an assistant director (equivalent to a vice president for academic affairs) who 

agreed to meet with me later that day. 

ITC is located in the third major municipality in the port area. The town's major 

industry is a large PEMEX oil refining facility. ITC is located a few miles from the 

refinery in a largely middle class residential and commercial area. ITC offers engineer 

preparation in eight areas: elcctrical, mechanical, chemical, geosciences, information 

systems, computer, and electronics. 

ITC began in the early 1950's. Its founding mission was to provide a place of 

technical studies for students locally, so that they would not have to leave the area for 

higher education. The school began with funding from donations provided by lower class 

residents of the area, and later funding was provided by a group affiliated with the 
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petroleum industry (ITC Website). One million pesos were then given by PEMEX and 

the Mexican Secretariat of Public Education for the construction of ITC that was initially 

under an affiliate campus of the National Polytechnic Institute in Mexico City (ITC 

Website). 

The first classes began in the mid 1950's, with majors offered in electrical, 

mechanical, and industrial engineering. Other majors in industrial, chemical, and 

geophysical engineering were added in the 1960's, with computer and electronic 

engineering being added in the 1980's (ITC Website). 

Table 3. ITC Common Trunk Courses 

Chemistry 3 
Mathematics I 3 
Mathematics II 3 
Mathematics III 3 
Administration 4 
Drawing (except computer engineering) 4 
Numerical Methods (except computer eng.) 4 
Probability and Statistics Credit hours varied by major. 
Residency (except for electrical eng.) 20 

There was a great deal of variability among the majors. Electrical engineering majors 

did not have the residency requirements of the other majors, but had extensive practical 

course work. Electrical engineers could specialize in industrial applications or power 

generation. These specialty courses were in lieu of residency requirements. 

Noticeably absent from the common engineering courses where any that had to do 

with globalization. English was a general requirement for graduation, but students had to 

take the courses on top of their major requirements for engineering. Courses such as total 



quality management and human resource development were also absent from the core 

course and were also not listed in the specific major courses. 

When 1 arrived at ITC, 1 was welcomed by the assistant director for academic 

affairs. He informed me that there was an area where faculty members met with students 

for advising and other work. Faculty members who are not administrators did not have 

offices and used cubicles in this area for grading papers and other tasks. A clerk in the 

area was assigned to "recruit" faculty members who were willing to be interviewed, or 

who had time to be interviewed. 

Before the assistant director left, he introduced me to three professors who were 

working in a conference room. He asked them to speak with me regarding my study. 

When he left I explained what my purpose in the interviews was. All three declined to be 

interviewed individually, but agreed to speak with me as a group on the condition that I 

not record the conversation. I wondered if the introduction from a high-ranking 

administrator might have made these professors more cautious in speaking to me. 

These professors provided me with good background infonnation that I had been 

unable to find elsewhere. They informed me that ITC had approximately 6,000 students 

and approximately 600 professors. Most of the professors worked on a part-time basis. 

This group told me that they were proud of the national technological institute 

system. They noted that many prominent Mexicans, including the president were 

graduates of the national technological system. 



I had told them that the focus of my inquiry was regarding globahzation. They 

told me that since the signing of NAFTA, ITC had focused on quality control and quality 

assurance in education. Total quality management (TQM) was an important issue at ITC. 

When I asked how things had been different prior to NAFTA, or prior to the 

Salinas do Gortari administration, they told me that this had been a dark period in the 

history of ITC, and preferred not to discuss it. They did say that at that time the institute 

had been more strongly tied to the petroleum industry, and that the local petroleum union 

leader had exercised a great deal of control over the industries where students would go 

to work following graduation. There had been a great deal of "cronyism" at that time, 

and that if a student had a connection either through family or friends in one of those 

industries, he or she did not have to compete for a job following graduation. 

They went on to tell me that the union leader who had held so much power had 

been jailed by Salinas de Gortari shortly after Salinas took power in 1989. The union 

boss's opposition to the pro NAFTA stance of the new president, and his inordinate local 

power made him a threat to the new administration. An ITC alumnus at another 

institution confirmed this. He explained that ITC had been in a state of confusion after 

the jailing of the union leader, and that violence had erupted on the campus a few days 

later. 

Since that time, the institute had developed a plan to move toward what they 

called humanistic education, as was the trend in the rest of the country. The other 

emphasis these professors mentioned was what I had noted earlier regarding quality 

assurance and TQM. 
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ITC, more than the other schools I examined seemed to be an institution that 

catered to persons with fewer economic resources. Both in the interviews and in the ITC 

website, I found a concern for including students from lower socioeconomic levels. 

At the time I visited ITC, the issue of globalization was less prominent there than 

at the other campuses. Enthusiasm for international issues was less pronounced by ITC's 

faculty. However, in the year following my visit to ITC, a new mission statement was 

formulated that emphasized the preparation of professionals who could deal with the 

"challenges of modernization in the context of globalization (ITC website )." 

FACULTY VIEWS AND PERCEPTIONS 

1 was able to speak with 15 faculty members from six of the eight engineering 

areas offered there. I was also able to speak with three administrators. Two of the 

interviews with administrators were short and informal due to time constraints. One 

administrator provided me with two documents related to ITC's curricular changes and a 

text of a contract between ITC and a local industrial firm. 

Local Industries and ITC 

ITC's relationship with local industry focused mainly on professional internships 

for students. As in other institutions, students went from ITC to local firms in order to 

learn the practical nature of their engineering discipline. For ITC the professional 

intemships were a relatively new innovation. The older social service requirement was 
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becoming obsolete in light of the new professional internships. Part of the text of a 

contract between ITC and a local industry described the professional internship. 

Considering that the present infrastructure and physical plant 
of ITC is an important support, but not sufficient for the whole technical 
preparation of students, and according to the guidelines of the 
technological education reform of 1993. the professional internship 
was conceived as an educational strategy as part of the curriculum 
that permits the student to enter professionally into the productive 
sectors of goods and services through the development of a defined 
project of professional work, being advised by academic and 
external committees (ITC Contract). 

An ITC professor explained how these professional internships worked locally. 

Right now we are in the stage of coming out with a new plan 
for curriculum. They [the professional internships] are now a possibility. 
It has been difficult to change the system of business and business 
administrators in order to create an agreement in which students can 
participate in professional internships. This opening they have made will 
reinforce much of the training of the engineering students, who 
for their part will receive the benefits because they are going to 
be in contact with their training. They will want to share precisely 
in what is at the root of these agreements, which we have 
seen to be necessary to reinforce - of being able to really 
have a larger quantity of agreements. Now they are more 
formal, more concrete - clearer, not just talk anymore, 
"You go here or you go there." Now, formalizing the relationship 
between business and the institution so that these internships can come 
together as we thought. (ITC, Interview 10). 

This informant's comments alluded to the fact that the professional internship program 

was still developing. Another professor told me that the professional internship program 

was part of an overall change in Mexican higher education. 

Due to the need of change that exists at the higher education 
level in Mexico, we have substituted the concept of professional 
practicums for professional internships in ITC. We have signed 
agreements with [several local industries], (ITC, Interview 9). 
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These professional internships were the central point of collaboration between local 

Industry and ITC. 

The internship agreements appeared to be limited to local industries. When I 

asked if agreements existed on a national level I was given differing answers. "A real 

linkage exists with the industrial corridor, and we also have programs on the national 

level (ITC, Interview 8). A professor in the graduate administration program for 

engineers expressed that the focus was more local in these agreements. 

Not nationally, I think more locally. There are some 
exceptions outside of the state, but 90 percent of the students 
do their internships here locally, in the industrial corridor or 
many in the border area (ITC, Interview 6). 

Other informants in the area of geosciences had a wider area for their professional 

practices in both private and para state industries. 

The geology and geophysics program hasn't had 
problems in forming agreements because there are only a few 
programs in the county that offer this major. Because of that 
students do their internships in PEMEX and private companies. 
It hasn't been a problem (ITC, Interview 12). 

The area of electrical engineering had a more narrow scope in this area, and was limited 

to one para state entity. 

I belong to the electrical engineering program and there 
are only agreements with the Federal Commission of Electricity. 
Not with any other with respect to electrical engineering (ITC. 
Interview 11). 

The apparent contradictions between national and local connections may stem from 

differing definitions of what is national or local. Many infonnants described 

relationships with local businesses or para-state industries as national ties because of the 
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connections these industries have throughout the republic (the same applied to some who 

described relationships with these as international). Other informants described these as 

local relationships because the institute only had agreements on the local level with these 

companies. 

These respondents also voiced the common idea that the relationship between 

Mexican public universities and private industries had not been good in the past. The 

problem being that engineer preparation did not meet the needs of Mexican industry. 

Well the comment I can give you is that there has always been 
a divorce between industry and the educational systems. They don't 
communicate with education and education doesn't ask. Then many 
professionals graduate and really what they learn isn't what they do 
in industry, and there is the clash. Why? Because industry [says] that we 
graduate students who are poorly prepared - we don't teach them that [which 
industry wants], we teach them other things (ITC, Interview 11). 

The new relationships regarding the professional internships seemed to be an attempt to 

remedy these situations. ITC was using these relationships in order to provide feedback 

regarding the quality of professional preparation. 

We have an idea of who is the customer in our market. 
For us the immediate customer is the student, the second is 
the whole organization, all the workers. The third customer is 
the whole community with all it's infrastructure. The fourth 
customer is the government. The third customer is what you are 
asking me about. We have important agreements with [several 
local companies] precisely for the purpose of knowing if we 
are producing the professionals that they require. We need to 
know what their needs are in order to adjust our programs of 
study and offer them what they need (ITC, Interview 8). 

This identification of customers and quality circles reflected the overall popularity of 

total quality management at the time in this institution, which is itself a recognition of the 
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need for better relationships with business and another sign of an influence of 

globalization on the institute. 

The contract I was given explained as well the professors would have 

opportunities to participate in the industrial process in order to apply new industrial 

techniques to their teaching. 

[The company] when possible, will admit guest professors 
where they can acquire experience that may be applied to the area 
of teaching, in accordance with their technical area. (ITC Contract). 

Also, the company would receive educational benefits from the faculty of ITC. 

Within the guidelines of education for all, [the company] 
will receive advising from the adult education units through the 
facilities of ITC on the level of professional studies - open to the 
workers of the same for evaluation and planning of study programs 
(ITC Contract). 

While these comments and citations from ITC professors and documents do not reflect a 

strong impact from globalization, these data do reflect an attempt to be in closer 

relationships with local Mexican industries. 

Relationships with Foreign Industry 

As part of the federal technical institute system, ITC had a definite national focus. 

The respondents with whom I spoke, and its mission statement dealt with the needs of the 

Mexican Republic. However, at the time 1 visited ITC there was a movement to begin a 

more active involvement with foreign firms, both those located in Mexico and 

internationally. 
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Locally, ITC was in the process of developing relationships with international 

firms that had a presence in the surrounding area. 

We are speaking of the need that within two years we need 
to reinforce these activities and in that time think about how we can 
formalize our relationships with these businesses that are primarily 
in the industrial corridor (ITC, Interview 10). 

Another informant noted that these relationships did exist locally, but were under 

development. When I asked if ITC had relationships with foreign firms, he responded, 

"Principally in businesses of foreign capital that are in the industrial corridor, it is 

difficult, but they exist (ITC, Interview 3). 

ITC was developing an exchange program that allowed students to participate in 

internships on an international level. While the other institutions I visited had provisions 

for academic exchanges, ITC was developing programs for academic exchange and 

practical experience. 

We have a program that represents a great opportunity for 
the students - a challenge that is being developed by the 
administration. This program [The Mexican 
Association for Professional Practice Interchange], with the 
participation of approximately 80 countries of the world, from 
Germany to Yugoslavia, including of course the United States. 
This is motivating the young people to leave our country to 
become familiar with other cultures and other environments 
(ITC, Interview 8). 

It was evident that this program was still under development. As such, there was no 

available information to see how it had been utilized. One professor expressed high 

hopes for this program on a personal level. 

Up until now -1 know that they are beginning with this 
program. I have a son who just graduated from here in electronic 
engineering, and I'm trying to see if it is possible for him to do his 
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professional internship with a company in the U.S. (ITC, Interview 
2). 

As in the other institutions I visited, ITC was anxious for students to get both training and 

experience in others countries in order to participate in the new wave of globaUzation in 

Mexico. 

The relationships that ITC had with foreign industry were just in the beginning 

stages at the time of my visits to the campus. Partnering with international business was 

relatively new for the institution. However, ITC's relationships with international higher 

learning in other countries had been a long-standing tradition. 

International Higher Education 

ITC was continuing a long history of contact with international higher education. 

Resources or products from other countries had been used for many years, and exchange 

programs which had been used in the past were under renewed consideration. In my 

initial interview with the three professors, they informed me that current exchange 

programs existed for students who could find a counteipart in another country who was 

willing to come and study for a time at ITC (ITC Background Interview). 

One informant told me that exchange programs had been in existence in the past, 

but that now was the time to look into them again. 

There was a time in 1973 -74 when it seemed that because 
of the characteristics of the director we looked toward stimulating 
relationships with foreign institutions. However, currently, the 
report we made asking that question; paradoxically it has diminished 
when we should be more involved because of the globalization of 
international standards for engineers (ITC, Interview 10). 
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Pari of the difficulty in arranging agreements was the fact that ITC was directed in these 

activities through the secretariat of education in Mexico City. 

This is a public institution of the federal government, and 
because of that the agreements that it may have with other countries 
are regulated by the SEP. CONACYT for example would be an 
organization that regulates this (ITC, Interviews). 

This informant went on to say that these types of agreements were for the benefit of 

faculty rather than for students. 

In Mexico City, the school has sent some professors to study in 
other places, for example South Korea, and obviously through 
an exchange with the government (ITC, Interview 3). 

When I asked this informant if similar opportunities existed on this level for students he 

replied, "The students? 1 haven't known if they have had this opportunity." 

Some professors noted that they were uninformed about any possibilities for 

exchanges. One noted, "It seems I've heard of something about agreements between 

students and professors when they are preparing themselves (ITC, Interview 13). When I 

asked another professor about this issue he simply said, "I'm not informed on the topic. 

I'm a part-time professor and not informed in my area (ITC, Interview 5). 

One professor expressed his opinion on exchanges that was in line with an overall 

desire for better access to technology for engineering students and professors. 

These [exchanges] would be very interesting because if we 
look at the population of ITC, and trying to focus on technology -
well the United States is the country that has the vanguard of 
technology. Then in that area that we operate here, it would be very 
interesting if we had this type of exchange (ITC, Interview 6). 
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The faculty members at ITC recognized that exchange agreements would be helpful to 

students in both the areas of professional internships and in allowing them to be exposed 

to cutting-edge technologies that were not available at the institution. 

International Resources 

While exchanges with foreign universities were sporadic, and only recently 

receiving attention, the use of resources from other countries was prominent at ITC. 

When I asked about the use of foreign resources all of the professors I interviewed 

indicated that they used textbooks from the U.S. or other foreign countries. The attitudes 

of these faculty members were positive in this regard. 

Yes generally the books we request are translated because 
original books in Spanish almost don't exist. It's hard to obtain 
them. When T was a student it was impossible. In 1970, 27 years ago, 
we used books in English. Later the publishers began to translate 
them. It makes the student lazy not reading them in the original 
language. They prefer Spanish (ITC, Interview 11). 

While the students preferred Spanish, other professors encouraged them to read foreign 

texts in English. 

Definitely yes, we are urging the students to consult English 
and North American authors with the purpose of familiarizing 
themselves with reading (ITC, Interview 8). 

The professors at ITC told me that the use of foreign texts was important. The large 

majority of readings for students came from outside of Mexico. 

They are edited in Mexico, but the authors are foreign -
practically all. We'd say 99 percent are foreign authors. Books 
[that are] translated into Spanish. Currently we have this 
convenience although there is a percentage, above all in 
specialty areas, that arc in English (ITC, Interview 4). 
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A geoscicnces professor noted that the readings in his area came from the U.S. "Yes of 

course, all of the readings in petroleum geology are from the U.S. (ITC, Interview 5). 

The use of foreign teaching materials was important at ITC. An area strongly 

related to this was the need for students to develop their comprehension and use of the 

English language. 

English as a Second Language 

The topic of the need for engineering students to know English was the most 

commented upon area in my line of questioning other than perhaps issues directly related 

to NAFTA. It was obvious that English, and to a lesser degree other foreign language 

study was very important to the faculty at ITC. 

One professor stated an obvious point regarding learning English at ITC. He 

related that Mexico's proximity to the U.S. and the influence of the U.S. in globalization 

made learning English very important. 

I'm always telling my students to study English because it is 
basic in these times. Unfortunately the empire is called North America 
and the official language is English, in another time Rome and Latin. So 
I tell them that for their own benefit it is important for them to study 
English. I have hit up against the reality that even on the professional 
level right now, only 30 percent are studying English, but they begin to 
study English at the end of their degree studies. This is tragic (ITC 
Interview 3). 

Other professors saw as well that English was important for the future careers of their 

engineering students. 

I tell them that if they learn it before leaving that it will be 
beneficial for them because there may be opportunities that they 
can take before graduation (ITC, Interview 13). 
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It is very important because this depends on — that is 
here the students are hired by companies, and it depends on 
their English if they are going to be able to work in another 
country. Many of the [petroleum] exploration companies are 
transnationals. Then if they are working in Mexico, Central 
America, or South America or in other countries, the one who 
knows how to speak English will work anywhere (ITC, Interview 
12). 

The need to learn English was perceived as important at ITC. 

I asked what was being done in order to meet that expressed need for foreign 

language education. The first resource regarding this issue was ITC's language center. 

We have a substantially well known initiative here in our 
language center. [Before], our language center operated in a very 
open manner. It offered courses in English to the students and to 
the public outside of the institution. But two years ago the enrollment 
increased enormously. At first because the students know that they 
have to master another language, English or French, but also because 
in the new plan of study, it was established that the comprehension 
and interpretation of technical texts is a requirement for graduation 
(ITC, Interview 10). 

The language center was apparently well utilized. Students either understood the need to 

be prepared in a foreign language, or institutional requirements compelled them to sign 

up for English classes. Whatever the case, the professors encouraged students to learn 

English. 

Right now as professors we have time to emphasize that today 
one of the principal characteristics of conditions is English. Almost 
100 percent of the students are preparing themselves in an enthusiastic 
and decided manner. Yesterday I saw the list of the students who are 
taking English, and the list is long. There is a lot of interest in English. 
In a short time the students will have a solid preparation and be able 
to compete (ITC, Interview 8). 
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While there was enthusiasm for learning English, there were also barriers to learning 

English even as a foreign language was an institutional requirement, and seen as 

necessary for preparing competitive graduates. 

This is difficult. I feel that there is some point of incongruity 
because to get your degree they demand that you speak English at 
80 percent. However, during your whole course of study here they 
don't demand that you take English. That is you have to take it 
parallel to your required courses (ITC, Interview 4). 

Another professor explained that the university schedule made additional courses like 

foreign language difficult. He explained that the institute was on a split schedule, 

beginning the day at eight in the morning and closing at two in the afternoon for siesta 

and lunch, then reopening at five and going until seven in the evening. 

There are many students who want to prepare themselves 
in English. The problems that I see for the students at the 
bachelor's level are that we have a split schedule. When I was a 
student we started at seven in the morning and quit at one in the 
afternoon. If you came back after that it was for a lab or a paid 
class, or for a class you were repeating. Then it was easy to study 
a language after you shift at the university (ITC, Interview 2). 

Even with the obvious emphasis placed on learning English, there existed both promotion 

and barriers to the study of foreign languages at ITC, 

Many professors lamented that students did not learn English well during their 

time of study. 

I don't think that the level of English is the best. They are at 
30 to 40 percent. I teach in the master's program in the engineering 
management program. There they speak it a little better, they are 
working people (ITC, Interview 6). 



This corresponded with what I had learned at other campuses. Everyone said that there 

was a need for foreign language education, especially in English, but the final outcome 

was not what he or she had hoped. 

The use of foreign language, particularly English was encouraged at ITC. From 

the reality of being in the orbit of influence of the United States to having the best 

technological infonnation in English, to being able to compete nationally and 

internationally, English especially was important to those persons with whom I spoke at 

ITC. 

Resistance to Globalization 

As in the other two cases in this dissertation, I inquired as to barriers and 

resistance to globalization among the respondents. I have categorized these responses 

into two areas, status quo; the continuation of old patterns or procedures that slow down 

change in regard to globalization and outright resistance to foreign intluences. 

Resistance as Status Quo Issues 

The fact that ITC was governed through the Secretariat of Public Education in 

Mexico City made for slow change in many matters. 

We are governed by the General Directorate of Technological 
Institutions in Mcxico City. They are the ones who set the standards, 
the programs and requirements to cover... We can't make any change 
in an autonomous manner. We have to wait for authorization from 
the General Directorate of Technological Institutions (ITC, Interview 
4). 



196 

Another informant described this in a little more detail, and explained how the future 

might bring change. 

Yes it is definitely controlled by SEP. At the beginning we 
were an appendix of the National Polytechnical Institute including 
that we were professors on an equal status with those of the National 
Polytechnical Institute. In reality a professor [from there] can come 
and give classes here, but in word only because we can't give 
classes there. But now the technological institutes have a general 
directorate that makes them completely separate. Right now all of 
the technological institutes are in danger of being absorbed by the 
states and losing this general directorate because every state would 
have a state directorate (ITC, Interview 11). 

As in the issue of exchanges, the issue was partially controlled by the directorate in 

Mexico City. It was also interesting to note that the institutional development plan that I 

was given was being submitted for approval to the General Directorate of Technological 

Institutes that was part of the Secretariat of Public Education. 

Resistance to Foreign Influence 

Related somewhat to the issues of governance is a long-standing model that has 

been employed in Mexican higher education. Universities and technological institutes 

have had service to the Republic as central to their mission. I was curious if that model 

was still in force, and how that would affect globalizing influences on ITC. When 1 

asked if this model was still in force, the following respondent seemed to speak for most 

of those with whom I spoke. "It is still the same, we bring this focus from past 

generations and we try to do everything possible for our country (ITC, Interview 5)." 

This was expanded on by the following informant. 

Yes, the training we are furnishing the students is for 
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developing the field here in Mexico. More for competing with 
foreign countries. In fact getting our feet on the ground. Being 
realistic, it is hard to compete with our northern neighbor in the 
technological sense. A large part of the technology we have is 
purchased from the U.S. It is difficult to have strong support for 
research in our country. Perhaps high level institutions like UN AM 
and some government sectors, but here in this institution, well we 
have small research like creative projects that the students do, but 
we lack the economic support for converting those into true 
research projects (ITC, Interview 4). 

These comments reflected much of what I had seen at ITC and in the other institutions. 

Mexican professors welcomed some aspects of globalization if it might help Mexican 

engineering professionals become competitive on an international level. There was also 

an expressed level of frustration at being next door to the U.S., in the sense that catching 

up with the neighbor to the north seemed almost impossible. 

Student Employment Following Graduation 

As with the other cases, I was unable to obtain solid data regarding exactly where 

students worked following graduation. Also, as in the other cases, the strongest issue 

regarding employment was not directly related to globalizing influences on the 

institution, but more in regard to the difficult economic climate that the region had at the 

time of my visit. 

The local economic situation was a major theme in this area, both in terms of the 

difficulty regarding the weakness of the peso in Mexico and because the local labor 

market was saturated with engineering graduates from several local institutions. 

Well in relationship to the dominant environment, there are 
few opportunities. There are those who terminate their profession and 
work at something else because of economic need. Then the principal 
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problem is over population. It's a problem that we haven't been able 
to attack (ITC, Interview 5). 

The issue of engineers going in to non-engineering work because of economic necessity 

was brought home to me in that the hotel where I stayed was managed by a local 

engineering graduate. The issue of labor market saturation was further elaborated upon 

by the following statement. 

The majority [of graduates] are in the industrial field, but not 
necessarily. Here in the zone it is well saturated because there are 
many institutions of higher education [the informant names several]. 
There are many professionals who graduate, and it is difficult to place 
all of them... ITC is one of the oldest technological institutes it is 
43 years old. In very large businesses in the country like PEMEX, in 
all the positions from supervisors to upper management there are many 
graduates from ITC (ITC, Interview 4). 

Because the local region and ITC was very focused on the petroleum industry, many 

graduates worked in PEMEX or industries related to the petrochemical field. As one 

informant noted "80 percent work in what revolves around PEMEX (ITC. Interview 12)." 

Another professor told me this as well, but added that another federal entity employed 

students as well. "The majority [work] in petrochemical industries because there are a lot 

of those in the region, a percentage go the Federal Electrical Commission (ITC, Interview 

11)." Both students and professors worked in PEMEX. 

Right now they are looking for work opportunities in Mexican 
Petroleum primarily. In fact the major part is focused on the search for 
hydrocarbons. I don't know what percentage of professors that teach here 
work in PEMEX exploration. I don't know the exact amount, there should 
be six or seven (ITC, Interview 1). 

I had expected that the petroleum industry would have an impact on the employment 

picture for ITC graduates given the institution's long association with PEMEX. 
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I was also curious about whether students became involved in working in other 

countries after graduation. The local economic situation also had an effect on this issue. 

The following is what happens. Right now we are living in a 
recession. The problems of inflation and unemployment have not been 
foreign to us. Thus our students contract with businesses here or in the 
industrial corridor. Those who don't get this opportunity look for other 
types of labor markets, that is to say other regions of the country. The 
more daring look in international markets (ITC, Interview 8). 

One professor was adamant that graduates went overseas to work, but he was unclear as 

to whether they worked for international firms or worked in REM EX exploration in other 

countries. "They send them to South America, Europe, and the M iddle East. That is the 

knowledge that I have (ITC, Interview 12)." 

Professional Certification and Accreditation 

1 asked about the issue of professional certification by explaining how important it 

had been at a university 1 had visited in Baja California. The faculty who had an opinion 

of it were both positive and indifferent, perhaps fatalistic about this issue. 

I think that much of what you [from the U.S.] think of us for 
cultural reasons, our practices of corruption, our dishonest 
politicians, things that we are recognizing. At best this 
[certification] would allow us to overcome those barriers 
(ITC, Interview 2) 

This informant seemed to be saying that internationally recognized certification would 

make Mexican engineers look more legitimate. Another thought that certification would 

enable Mexican engineers to make more money in the U.S. labor market. When I asked 

him if certification was a good idea, he responded; 

Yes all of that gives added value to the profession you have. It 



200 

is very important. Unfortunately the Mexican labor market 
doesn't pay well. That is in the U.S. a Mexican only gets 30 
percent of what an American makes there. 1 don't think that 
should be (ITC, Interview 6). 

Whether this informant was correct regarding salary ratios between U.S. and Mexican 

engineers is unclear, but what J thought was interesting was his perception that that 

certification would add value to the training of Mexican engineers. 

Finally, there was a bit of fatalism regarding the changing of credentials for 

Mexican engineers. It was simply accepted as something that was coming. 

' We still have our professional credential as engineers, and it 
is supposed that in the year 2000 this will disappear, and we 
will have to become certified as professionals. What is 
happening is that they are giving continuing education 
courses and enlarging the graduate school (ITC, 
Interview 11). 

The attitude regarding certification of engineers was really neither positive nor negative. 

On the whole it was regarded as something that was happening that might have good 

results. No who spoke about it gave it a resounding endorsement. Most informants did 

not speak to the issue. 

The issue of internationally recognized accreditation for ITC's engineer education 

programs was a prominent issue among the faculty with whom I spoke. Most agreed that 

in order to participate in NAFTA and other aspects of globalization, programs would 

have to be recognized internationally. 

They let us know of the need to accredit our programs 
in order to have this level of competitiveness... An 
organization called CAGE I is working on this to 
bring us up to the required level (ITC, Interview 9). 

NAFTA itself demands that in the short or medium range 
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that colleges be accredited. The students don't have this in mind 
very much, but this is already being seen in our urban area. For 
example [a local private university] is already accredited. I believe 
the students in our school at some time will have to be trained in 
order to work as members of NAFTA (ITC, Interview 3). 

According to one informant, this issue of accreditation was on the minds of many of the 

faculty at ITC. 

In the future they have told us that anyone who wants to get 
involved in globalization will have to be accredited by international 
organizations that will evaluate the programs. They will accredit 
the graduate's degrees in Mexican institutions. Everyone at ITC 
is thinking about this (ITC, Interview 12). 

Accreditation issues were seen as having been brought to the attention of Mexican 

academics in the early 1990's. 

In fact the matter of globalization really came to us 
through Salinas dc Gortari. The firming up or in formalizing of 
relationships or agreements with other countries - but when they 
began to get down to ditTcrent levels in the field of higher education 
we first had international training standards and recently what has 
been designated as an accreditation committee for engineering 
programs (ITC, Interview 10). 

As with many reactions regarding this theme, the emphasis on entering into globalization 

was a result of the Salinas de Gortari administration. 

While international accreditation was of importance at ITC, accreditation by 

Mexican agencics was also mentioned. "We have eight majors here, we will have to see 

which can get accreditation. The criteria of CACEI are the most important in the 

perspective of the technological institutes (ITC, Interview 10)." 
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The Role of Professional Associations 

The role of the professional organizations at ITC was closely related to the issues 

of certification. I was told that the professional associations would be the organizations 

that dictated engineer certification in the near future in Mexico, This professor explained 

how the current title or credential is earned by taking a test, and how the current 

certification or title is good for life. 

Now you have a title. You take an exam and this title is 
serves as your credential for practicing your profession. One glimpses 
that now it won't be that way. It will be the professional associations 
to which one will have to apply. Those that grant the credential for 
practicing the profession. Also [this new] credential will not be 
eternal, you will have to renew it after a certain time period. For this 
you will have to be certified and updating your skills. Have you 
learned more? Because there is emergent knowledge that you will 
have to incorporate in our profession in order to have a professional 
practice according to the demands that are established for development 
(ITC, Interview 10). 

In the future the professional associations will grant certification that will need to be 

renewed. 

Another important role that the professional associations played at ITC was their 

participation in conferences and other programs for professional development. 

It is one of the motivations that we see in the students. 
they are restless by nature. As professors we have told them that it 
is very important that they participate in conferences, in academic 
events. That they be active in expressing their ideas and opinions, 
and finally that they participate in organized groups of intellectuals 
according to their area of specialization. Because they are not alone, 
there is an organization that supports them and in that they can easily 
make professional relationships. In ITC we have three events that 
that have become a platform so that the students can move up and 
project themselves on a professional level (ITC, Interview 8). 

They [the professional associations] have come to the 
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institute to hold meetings and to inform and speak of the needs 
that exist in the future. [Speaking] of the form in which an 
engineer will have his or her certification, to bring about his/her 
professional development (ITC, Interview 9). 

In accordance with the institute's history and ties to the petroleum industry, it was not 

surprising that the organizations related to engineering in the petroleum industry had 

close tics to the institute. "Yes, the petroleum engineers and the geophysical engineers 

are the [associations] we've had the most contact with (ITC, Interview 12)." 

One professor expressed a dissenting view regarding the professional 

associations, similar to what I had heard from professors at the other cases I studied. 

Really, no, they aren't concerned about the students. Really 
they don't want to participate in giving conferences or to induce 
students to present the perspective of being a professional. There isn't 
really a relationship (ITC, Interview 11). 

This dissent had been somewhat echoed by one of the professors at UTG as well. 

While the professional associations seemed to have two main thrusts at ITC, the 

issue of their future involvement in engineer certification would seem to play the 

strongest role in relationship to NAFTA and other issues of globalization. Sponsorship of 

small research projects played a lesser role, but might be related to globalization in regard 

to the desire that students at ITC be able to compete on an international level. 

Views Regarding NAFTA and Globalization 

While issues of Globalization were important to the professors at ITC, 

globalization and NAFTA were almost always discussed within the context of the local 
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economic situation, and Mexico's place as a technology purchasing country rather than a 

technology producing country. This was expressed by the following: 

There is a large population of engineers. I think they are 
well prepared and capable people so that here in Mexico we can 
create or implement new technologies. To improve - because we 
can't always be purchasing new technology, in ITC there are excellent 
students and professors who can do many projects and make good 
things. I think that there is a big future. What happens is that one 
needs resources in order to make things. Training isn't enough. 
unfortunately with this economic situation, one has to first eat and 
half live, afterwards do something more if you can. That's what 
happens with our entrepreneur program. There are a lot of people 
with ideas, but at times they don't have the resources (ITC, Interview 6). 

Everyone at ITC seemed to have this in mind. The local economic problems 

overshadowed considerations regarding globalization. 

Professors at ITC were very vocal and varied in their opinions regarding NAFTA 

and globalization. One group consisted of those who were suspicious of what NAFTA 

would bring. 

Well what we are seeing with globalization is the capitalist 
manner of production that creates very large gaps between those 
who have and those who don't have anything. If they are sustaining 
their strength this way now, its weaknesses will be seen tomorrow (ITC, 
Interview 3). 

Another professor noted that Mexico had suffered as a result of dabbling in globalization. 

The change has been that it has reduced employment. 
There are many unemployed professionals, even in the federal 
commission (ITC, Interview 11). 

Yet another noted a traditional distrust of The United States. 

Traditionally we have seen that the United States has looked 
out for its own interests. We see that what is attractive to the U.S. in 
other countries is to take advantage of them commercially. [Inaudible] 
I don't know if there are advantages in all this (ITC, Interview 12). 



205 

Even the professors who held this opinion were open to globalization, because they saw it 

as an unavoidable trend. The professor who was quoted above was quoted earlier as 

having said that learning English was necessary for the best employment opportunities, 

and that international certification would be necessary for entering into globalization. 

Another sentiment that was common among the faculty members was the idea of 

nationalism in globalization, that is to say that Mexico came first and NAFTA and other 

issues regarding globalization were an opportunity for Mexico to take its place among the 

rest of the world in the area of technology. 

Yes in fact our problem as a country, as a people is that we 
have lost nationalism. We have kept to what we could easily obtain 
from another country. If you pay attention to the universities and 
technological institutes - they don't have research. They have begun 
to promote it with creativity contests because we have realized that 
we haven't kept up with everything. We found that everything that was 
done effectively or that everything important comes from the other side, 
and I believe the change has begun (ITC, Interview 2). 

Many of the informants with whom I spoke felt this way. Many thought that both the 

school and the students would benefit by becoming involved in exchange programs and 

other links with the NAFTA partners and other countries. 

For me I would like it very much if ITC would have a projection 
on an international level. I think that there are good people here who can 
play a good role. It would be very advisable to this type of interchange 
for the benefit of the school and the students (ITC, Interview 6). 

I believe that NAFTA implies a closer relationship with 
the universities of the three countries. It is necessary to strengthen 
that even though our in-house concern is for the professional intern
ships. I believe that it is urgent that we establish exchanges (ITC, 
Interview 10). 
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Participating in NAFTA and other issues of globalization was for the benefit that Mexico 

could receive as a struggling country. At ITC there was no talk of these exchanges and 

international ties benefiting partner countries. 

Probably the strongest sentiment expressed by the professors at ITC was that 

Mexico and Mexican Higher Education had not been prepared for the drastic changes 

brought about by NAFTA. However, it was seen that NAFTA had required changes, 

even to the extent that some professors thought that this was a good thing in that it made 

Mexican engineers and professors have to prepare to compete in a global environment. 

I think there is a lot to discuss concerning globalization at 
the root of NAFTA. Our country's educational system was not on a 
good foundation at the time of the agreement with the U.S. and 
Canada. Many of us commented on this. Many professors are at a 
disadvantage compared to these two countries in economic and 
academic terms because our country's budget is smaller. In the 
percentages dedicated to health, education, etc. they are less. Then 
there are basic things lacking in our country that we need to satisfy 
so that we can compete now on a technological level. So NAFTA 
has forced us to want to make drastic changes in education, but the 
students we are getting from the primary and secondary schools are 
unprepared. They don't have the mentality of change that we need in 
order to compete with globalization, with world powers and that we 
lack preparation. Overall technology is passing us over easily. We can 
now acquire a computer, and inside of two years it is obsolete because 
the .lapanese and the North American markets come pushing hard and 
we get another machine that does marvels. On our side we have the 
economy that doesn't provide us the opportunity to make such rapid 
changes. We feel that the educational institutions we are in are at a 
disadvantage (ITC, Interview 4). 

Another professor agreed with this, placing the blame for the fast-track implementation 

of NAFTA on the former president. 

What Salinas tried to do was to open the national market and 
open borders so that in the case of the U.S. and Canada, they would 
be able to be here with their businesses. What happened is that first 
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you have to prepare Mexican businesses. How can you hope to have 
competition with the U.S. and Canada if you aren't prepared. Then 
we weren't prepared. I think that it was a fallacy - nothing more, and 
I think it is good for the country that NAFTA be on standby. There is 
no movement because of the economic situation and other factors that 
are important, but I think it should be very beneficial for all Mexicans 
that Mcxican businesses have quality and competitiveness on an 
international level (ITC, Interview 6). 

As I mentioned above even with these changes and difficulties some professors were 

hopeful about NAFTA because they saw it as forcing their institution to be more 

competitive. 

I think president Salinas made us change too much. But 
our school is in continuous change for other reasons. It is true 
that as a public institution we have many professionals with a 
sense of mission as professors and administrators and I have 
seen a lot of positive change towards higher levels of academic 
excellence in the past few years. The crisis of '94 and the 
management of the situation here - we have had a lot of foreign 
investment derived from globalization and I think the young 
people have heard and realized that some businesses in the 
industrial corridor demand a lot of quality from engineers who 
will go to work there (ITC, Interview 3). 

What has changed is the insistence on being better. Specifically 
in this institution. I just celebrated the 30"^ anniversary of my 
graduation from the faculty of mechanical and electrical engineering 
at [a prominent state university in another Mcxican state], and I saw 
an important change in this sense, in the laboratory, its personnel, and 
now the directives they are making - compared to the cronyism of 
the Echaverria and Lopez Portillo administrations where it was 
disastrous to the system - the low academic level. Here at ITC I have 
seen more academic rigor, changes - recognizing that we were bad, 
that we weren't efficient. I think we still lack much in the public 
schools as comparing us to privates like Monterrey Tech, but I see 
many changes (ITC, Interview 2). 

The impact of globalization, whether it was seen as positive or negative had affected ITC 

in the sense that many saw that the school had to prepare students, and the school itself to 
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compete on an international level. As one professor put it regarding globalization, "We 

have to change our way of thinking even though we see that we are not close, we still are 

not ready (ITC, Interview 12)." 

Finally, I noted that students who could work in other countries were a source of 

pride for the faculty members. A professor related the following to me while a colleague 

nodded in agreement: 

It makes me very happy to know that now a student who 
passed through these halls is a manager in a company, as an 
electrical engineer, making installations in Canada and the U.S. 
It's nice to know that the effort wasn't in vain (ITC, Interview 7). 

This again emphasized to me that while professors at ITC were focused mainly on 

Mexico and the country's needs, the U.S. and Canada were seen as countries that set the 

standard on an international level. 

CONCLUSION 

Globalization among the faculty at ITC seemed to have less momentum as an 

ideal when compared to the other institutions I studied. While ITC seemed to be doing 

less in regard to globalization, many of the ideas expressed were similar to those at the 

state university and the private college. 

One of the administrators gave me a guideline for curricular plans for ITC's 

future. This document did not include references to the influences of NAFTA or 

globalization, but spoke of the need for developing a more humanistic form of education 

(ITC Document) 
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In the year following my visit to ITC, a new mission statement was released for 

the institute. This document did make reference to the preparation of professionals 

within the context of globalization. Part of the mission statement which I translated reads 

as follows: 

To make ITC an instrument of development in its community. 
Forming professionals of excellence who have a strong work 
ethic with quality and productivity, capable of responding to 
the challenges of modernization in its process of globalization 
(ITC Website). 

Overall, ITC faculty members were concerned about globalization. They wanted Mexico 

to step up to a place of prominence in the world order. However, at the time of my visit, 

this was tempered by the difficult economic situation that the country was experiencing. 

Most of the faculty at ITC were still evaluating the effects NAFTA had on Mexico. 

These issues in large part affected how they responded to globalization in their immediate 

context. 
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CHAPTER 7: CROSS CASE-ISSUES 

INTRODUCTION 

In speaking with informants from ail tiiree institutions, several similarities 

between the three sites became evident. Some had to do with procedural and structural 

issues. Other had to do with subjects that were related to globalization, but not 

necessarily driven by the changes brought about by NAFTA and other recent issues. For 

example, the use of foreign academic resources was a marked common denominator, but 

also a phenomenon that was not new to Mexico. Several professors remarked that they 

had relied heavily on foreign resources as students, 20 years before NAFTA. Other 

issues related to the certification of engineering professionals, resistance to globalization, 

and the links that internship programs provided with industry. 

The common themes that were most strongly related to globalization were issues 

that had to do with the economic matters, including the economic climate that had been 

brought about by the devaluation of the peso three years prior. Other related themes were 

competition and quality improvements. All three appeared to be common motivations for 

globalization in the three campuses. The most notable issue at first was economic 

difficulty. Professors at all three institutions noted changes due to this issue. The 

language of competition and quality improvement were also evident in the interviews 

from all three campuses. These issues stemmed from Mexico's relationship to the rest of 

the world, most notably through NAFTA and being bordered on the north by the United 

States. The language of quality improvement was often coupled with statements that 
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related to the informants' perception that Mexico needed to catch up with its northern 

neighbors in order to compete with the rest of the world. 

In this chapter I begin by showing how the economic downturn affected these 

institutions. I then go on to discuss issues of competition and quality improvements and 

excellence. I conclude the chapter by examining some of the other common themes that I 

mentioned earlier. For purposes of demonstration, I display quotations from the data that 

1 have not used before, and also quotations used in prev ious chapters for the purpose of 

explaining different issues that were evident across the tliree cases. 

ECONOMIC DIFFICULTIES 

The recession that Mexico was experiencing at the time I did my data collection 

was very evident in the labor market of the local area. To be sure, there were other 

indicators of economic difficulties. Several professors with whom I spoke talked about 

juggling one fiill-time teaching job with other part-time work. Part-time professors spoke 

of working in industry or their own businesses and then teaching in order to make ends 

meet. 

Because of the economic crisis, the local labor market for engineers was not as 

robust as it had been in the past. The dean of UAE spoke of businesses not having as 

much money for the agreements that the school had enjoyed in the past. 

Currently there isn't much we can celebrate in agreements. 
Because the recession we've had in the past few years has limited 
the budget of businesses for establishing agreements. (UAE, 
Interview 1). 
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A professor from IJAE spoke of the economy almost coming to a standstill because of the 

severity of the situation. 

In economic issues the crash has made for more restrictions. There have 
been a series of problems because of the change in presidential 
administrations. A lot of unemployment sources have been lost. It has 
been awful. The economy has practically been stopped by this 
(UAE, Interview 10). 

While the private institution seemed to have an easier time with the economic downturn, 

difficulties were also evident there. 

Well, with the commercial opening that the Salinas team gave 
us, I feel that the new student, today's student has an economic 
perspective that may not be so good. 1 certainly believe that the 
conditions for hiring that student are a little worse. That is to say 
that they have become more demanding of our students 
(UTG, Interview 5). 

Because of the scarcity of work in the region, graduates of all three institutions were 

forced to look for work outside of the urban area where the three institutions were 

located. It had appeared that at one time, that ITC had a strong connection with the para-

state industries, and that UAE sent most of their civil engineering graduates to PEMEX 

or to public works project, and that UTG worked primarily with private industry. The 

effects of globalization and the privatization of most of the para-state industries had 

shifted those linkages considerably. 

The students of the three institutions were part of new trend in Mexico in that they 

were participating in job searches on regional and national levels instead of staying in 

their hometowns following graduation. After I completed my data collection, I spoke 

with a young female engineer about this situation. She said, "Yes this is something new 

for us, it will change everything." A colleague recently related that a mutual friend who 
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is an administrator in a Mexican university is considering leaving his hometown in order 

to find a belter job. He had never considered that he would leave. This was the situation 

that the graduates of all three institutions were facing because of the economic hardship 

they were experiencing. Some of my Mexican colleagues have argued that this is a 

product of the "North Amercanization" of Mexico, and that much of Mexico's traditional 

culture is being eroded or even destroyed by globalizing influences, chief among them 

economic pressures in the work force. 

In the private institution, this dispersion of graduates was not as prominent as with 

the federal and state institutions. However, there was evidence of this phenomenon on a 

smaller scale. 

The biggest market is obviously here in this area, but many people, 
principally in the industrial engineering program go to work at the 
border in the maquiladoras. Fortunately they come well recommended 
by other graduates who have worked there successfully. This has caused 
the maquiladoras to take a look at our institution. There are also 
people working in Monterrey, people working in Mexico City, people 
working in Guadalajara, and in Veracruz. They go to certain strong 
cities where there is a lot going on and have had good work. But the 
strongest area for our graduates is here in the industrial corridor, 
businesses and family enterprises (UTG, Interview 8). 

This change in the market reflects the influence of core nations and regions, and how 

those regions benefit while peripheral areas decline. This internal 'brain drain' has not 

yet completely affected this zone because of the international companies that set up 

operations there. If more companies move in, it can be expected that forces foreign to the 

region will influence more of the day-to-day life of the area. Core forces that direct 

business activities (as Sassen points out) from Mexico City, New York, Frankfurt, and 

Tokyo. 
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Another professor from UTG summarized the labor markets for UTG graduates as 

follows: "It is more or less in this order; first our area, second the border, primarily in 

Matamoros, and third in Monterrey (UTG, Interview 7)." 

This trend was stronger for the other institutions. 

What has happened is the following: right now we live in a 
recession. The problems of inflation and unemployment have not 
been foreign to this country. Because of this our young people 
have to work for businesses in the industrial corridor and 
those who don't have this opportunity look in other labor 
markets. That is to say other regions of the country. Some 
more daring ones look in international markets (ITC, Interview 8). 

In general they don't stay here, they go to other cities where 
they can find work... I know people from here who have 
gone to the Yucatan, Oaxaca, Chiapas, and Campeche... 
(UAE, Interview 17). 

In regard to globalization, the students who worked locally were going to the industrial 

corridor where many foreign firms and firms of mixed capital were located. The 

situation was also pushing many to work in the border area, in the maquiladoras. This 

again demonstrates the influence of core nations on this local area. 

COMPETITION AND QUALITY IMPROVEMENT 

Related to the issue of economic difficulties were the themes of competition and 

quality improvement. These issues were almost interchangeable in the conversations I 

had with the faculty members. 

There was almost a sense at times of fighting for survival one moment, and in the 

next moment the sense that these professors thought of their students and their programs 

as being ready or almost ready to compete on a global level. The need for improvement 
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in order to do this however was evident. One respondent noted, "We have to improve or 

we will go bankrupt (UTG, Interview 4)." A professor at UAE told me that NAFTA was 

driving this need for change. 

The only change 1 have seen is that we have to concern ourselves with 
academic excellence. That is to say that we had to renovate some of 
our programs - applying new techniques, for example English which 
we didn't offer before. Now we are requiring computers and all that. 
At any given time one can say that we are doing this as a result of 
NAFTA, perhaps to give more knowledge to the student so that he 
can have a better field of action (UAE, Interview 14). 

An ITC professor noted that this forced competition brought on by NAFTA was not 

necessarily welcome or helpful, and that Mexico is at a disadvantage when compared to 

its other partners in NAFTA. 

There are more basic needs that we have to satisfy in order to compete 
at the technological level. Then NAFTA forced us to want to make a 
drastic change in education, but the students that we are receiving who 
come from elementary and secondary school are unprepared. They don't 
come with this mentality of change, that we have to compete in globalization 
with world powers. We lack preparation. Above all technology easily 
passes us up. We can acquire a computer now that is obsolete inside of 
two years because Japanese and US markets are strong and another machine 
arrives that does marvels. On this side we have an economy that doesn't 
allow us to make changes that rapidly. We feel that we in educational 
institutions are at a disadvantage (ITC, Interview 4). 

The Dean of Engineering at UAE expressed similar concerns about student preparedness, 

but added that he had implemented a program to deal with this issue. 

In Mexico, specifically here we have a problem in that the students 
who arrive at the university are very deficient in regard to their 
pre-university preparation. Because of this they need adequate 
remedial training in order to take on their studies, especially in 
engineering. In engineering the problem is amplified. Because 
of this we are implementing, I have only been here as Dean for 
six months, an extra-curricular advising program as a support for 
those students we are offering complimentary remedial classes. 
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This is in order to avoid high failure rates... This is done in order 
to get at the origin of this problem which is the very low quality 
of high school programs (UAE, Interview 1). 

Another administrator at UAE spoke of improving the quality of engineering programs. 

He told me the following in response to questions about using the US HIT and PE exams 

as measures for Mexican engineers. 

Here in Mexico in recent years a great effort is being made to elevate 
the quality of the whole system of inter-institutional evaluation. They 
are creating a conimittce among the faculties and schools of engineering 
and related areas. This committee comes to visit and become familiar 
with the campus and infrastructure, they interview the professors and 
students and review the curriculum. They then offer a judgment 
regarding the quality of our program. They offer recommendations 
regarding how to improve the quality... This is an evaluation... 
Finally some of the processes in how we are doing our job is an 
evaluation of the graduates in Mexico. They have created a national 
center of professional examinations whose duty has been to develop 
general quality exams in conjunction with a committee of professionals 
from institutions of higher education (UAE, interview 6). 

At ITC, a professor elaborated on what they were doing to fulfill the expectations of the 

above-mentioned process. 

Here we have eight majors, and we would have to see which of 
these can obtain accreditation the fastest. Thus with the CACEI 
criteria, which are the most pertinent in the perspective of the 
transformation of the system of technological institutes, in particular 
ours, one speaks of introducing a more social/humanistic formation 
in the field of engineering. Decreasing the [academic] crcdits without 
decreasing the quality of the content with a fonnative equilibrium. 
Six essential areas have to be considered, culture, society, science 
productivity, cognition, and community (ITC, interview 10). 

While some struggled with the readiness for NAFTA, others were not sure that their 

institutions were on par their with U.S. and Canadian partners. 
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At UTG there was a sense from one professor that there was a need to keep 

improving in order to catch up with the other NAFTA partners. "I believe that we have 

not yet adjusted to compare with the professionals in the United States and Canada. We 

have to do this, and we are going to do this (UTG, Interview 6). Similarly a professor at 

UAE thought that financial assistance for exchange programs with institutions in the 

United States and Canada would bring the up the level of quality for his institution. 

Because this will give us a great boost here in order to improve 
our academic standards and also to get those exchanges, academic 
exchanges with other universities that we really need in this 
university (UAE, Interview 7). 

All of the institutions had a concern for quality improvement in regard to the forces of 

globalization that they encountered. 

Another very evident influence from core nations is the issue of language. The 

importance of English as an instrumental skill was very evident in my analysis of each 

case. Its importance also arose in regard to competitiveness in these institutions. Across 

cases, English was seen as essential in the job market, both in Mexico and on an 

international level. 

I think that with the NAFTA deal people in Mexico realized 
we have to be more open. We have to compete and we have 
to trade. If we don't speak English we will be lost... to compete 
English is necessary (UAE, Interview 7). 

As I noted in chapter 6, one ITC professor likened the U.S. to the Roman Empire and 

English to Latin as the lingua franca of our day (ITC, Interview 3). One of his colleagues 

commented that even in Latin America, knowing English was essential for obtaining 

work in international companies. 
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[It is] very important because on tiiis depends, that is, here companies 
hire you, and depending on one's English, they may hire you to 
go to a foreign country because many of the [oil] exploration companies 
are transnationals. Then it's the same if you are working in Mexico. 
Central America, South America, in other countries, whoever can 
speak or read English goes to work anywhere (ITC, Interview 12). 

More directly ITC was emphasizing English so that students can compete in the job 

market. 

Right now as professors we have time to emphasize that today 
one of the principal characteristics of conditions is English. Almost 
100 percent of the students are preparing themselves in an enthusiastic 
and decided manner. Yesterday I saw the list of the students who are 
taking English, and the list is long. There is a lot of interest in English. 
In a short time the students will have a solid preparation and be able 
to compete (ITC, Interview 8). 

At UTG knowing English was a job market issue as well. "They know [the students] that 

English is essential. They know that this opens doors (UTG, Interview 1)" Not only was 

English important in the competition for work following graduation, it was important for 

obtaining internships as well. "I think it's basic. In essence it is the international 

language. Here the businesses in the industrial corridor want their interns to speak 

English (UTG, Interview 6)." 

DEPENDENCE ON FOREIGN EDUCATIONAL RESOURCES 

Across all three there was a heavy dependence on foreign teaching materials and 

texts. The need for these academic resources resulted from a lack of production of these 

materials in Mexico. The dean of the state university noted, "We have to recognize that 

in research we are very limited (UAE, Interview 1)." Another professor noted almost 

naturally that the United States was the source of instructional materials in his field. "Of 
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course, all of the literature in petroleum geology comes from the United States (ITC, 

Interview 5)."" Another professor from the same institution responded, "80 percent of the 

literature comes from foreign sources (ITC, Interview 12)." 

At the private university, the situation was similar. 

The truth is that almost all of our literature comes from the United 
States. All in my area, which is digital electronics... In my 
particular case, I use much of this literature from the United 
States (UTG, Interview 5). 

Another professor from the private university summed up the matter as one of scarcity. 

"In Mexico there aren't many authors (UTG, Interview 4)." 

GLOBALIZATION THROUGH LOCAL INDUSTRY 

Perhaps the most marked presence of core nation and globalizing forces was 

through the contact these institutions had with local business and industry. To be sure the 

Internet and other media bring globalization to Mexico, but in terms of engineer 

education, the most evident influence was the local industries. 

To some degree there was confusion among the faculty members in each 

institution as to whether certain industries and businesses in the local area were Mexican, 

foreign or transnational. Much of this confusion was due to the upheaval caused by the 

privatization of the national industries during the Salinas de Gortari and Zedillo 

administrations, as well as new foreign investment in Mexican industries in the area. 

These institutions were linked to local industries by means of agreements, faculty 

members who were ftill-time employees of these firms, and primarily through the 
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internships or professional practices in which the students participated as part of their 

training. 

The faculty coordinator at UTG explained some of the impact of these internships 

or professional practices on students in terms of globalization. 

What is our intent with these? That the student isn't limited to 
theory and that by handling an assignment in the industrial 
corridor with ISO 10,000 and 14,000 that he or she might know-
that these standards aren't just used here exclusively. It is a 
world standard and can be used all over the world. That is the 
principal objective (UTG, Interview 9). 

Students had scant opportunity to go abroad to I earn about engineering practices. 

Globalization came to them through industries in the area. Both ITC and UAE faculty 

members related to me that students had not been able to take adv antage of the exchange 

programs that were available to them. A UAE professor admitted, "I don't want to lie to 

you, the exchanges have not been utilized. It has been again an issue of economics 

(UAE, interview 4). A professor at ITC noted, "1 don't know if the students have had the 

opportunity (Interview 3)." At UTG, the exchange programs had been seen as a great 

success, and were something that the institution wanted to build upon, but at the time of 

my data collection only five students had been able to participate. 

In asking about the internships the following responses explained their global 

tlirough local nature. 

Not nationally, I believe only locally. There are exceptions in 
businesses that are outside of the state, but 90 percent of the 
students do their internships here locally in the industrial 
corridor or up on the border (ITC, interview 6). 

Well I don't deal with this directly in terms of agreements with 
businesses. What I know for example is that some of the 
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businesses in the industrial corridor are foreign. That is if they 
aren't 100 percent foreign capital, the percentage is greater 
than 50. There are businesses like Shell and PPG that have 
foreign investment also. They have agreements with UTG 
through which the students do their professional practices 
(UTG, Interview 8). 

Because UAE is a state university, and in the past students from state institutions 

normally did social service work in place of internships in government agencies, I asked 

if engineering students were required to work in Mexican firms during their internships. 

An administrator responded to me that this was no longer the case and that students could 

do their internships in foreign firms. 

Well no, there isn't any restriction in that they are 100 percent 
Mexican. They can be foreign. What they have to offer 
is social service work or professional practice intemships 
(UAE, Interview 6). 

These intemships provided students with exposure to international engineering practices 

in their own communities. 

NATIONALISM 

A major area of comparison across the cases I studied is the issue of nationalism. 

I had originally looked for resistance to globalization and/or openness to globalization. A 

sense of this issue was very difficult to capture. The professors I interviewed were for 

the most part extremely polite, and to some degree flattered that someone from the 

United States was interested in what was going on in their institutions. The following 

information from these infonnants brings out to some degree the intuitive understanding I 

developed regarding these issues. 
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The resistance I encountered was slight, but the openness to globalization was 

w i t h i n  the context of what appeared to be a muted nationalism, or a pride in Mexico or in 

the local institutions, as well as a commitment to the improvement of the nation. It 

seemed that these respondents were saying that they continued to be who they had always 

been, and that the United States in particular was seen both as a partner and a competitor. 

In this context, Mexico still had a national identity, but wanted also to step up to become 

compete as well in the global order. 

In speaking with the Dean of UAE's engineering faculty, he eloquently expressed 

part of his philosophy of public education that had a national focus e ven in the midst of 

his own efforts to link the faculty with the rest of the world. 

...I believe that this is one of the definitions of the university, its 
function is the dissemination of knowledge to all social strata, at 
least the benefits of that knowledge. This is one of the differences 
between us and the private universities. Particularly, we in state 
universities try to graduate students with a social commitment. There 
are private schools or universities that look for professionals to be 
entrepreneurs or business owners, in which the benefit is personal. 
That's good, it's legitimate, but as a public university our first 
commitment is to satisfy social needs. We look for our graduates 
to identify with social problems so that they have an ethic of service. 
This is not to battle with personal benefit, but the idea is to put 
social benefit ahead of personal benefit in one's identity. I think 
we will continue with that (UAE, Interview 1). 

Even though the Dean was very positive on preparing students for work in an 

international environment, he emphasized a national focus for higher education. 

An ITC professor explained how competition with other countries is the focus of 

participation in globalization, even if Mexico is considered the weaker partner in 

NAFTA. 
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Yes the preparation we are providing the students here in Mexico 
is more for competing with other countries. In fact we have our 
feet on the ground being realistic. It is very difficult to compete 
with our neighbor to the north in the technological sense. A 
large part of the technology we have is purchased from the 
United States (ITC, Interview 4). 

There was a sense of this in many of my conversations that Mexico is a trading partner, 

competitor, a neighbor that looks for good relations, but is also wary of the United States. 

A US educated professor at UAE communicated this in that while he thought that the 

NAFTA partners should work together on issues, he felt that the United States did not 

respect Mexico. 

Well I think it [NAFTA] is very important to me, and I would like 
to take advantage of this. It is very important that we are as a region, 
as a north American region approach our problems as a single unit 
in which diversity is the main body. We cannot continue to solve problems 
as if we were islands. We cannot continue to solve problems pretending 
that Mexico is the most important and forget about the rest, or the US 
is the most important, and forget about the rest. At least between the 
US and Mexico it is very important to establish that relationship, and 
the same for the US and Canada (UAE, Interview 7). 

This professor then went on to explain some of his point of view regarding being the 

weaker partner in NAFTA. 

Mexico is a good issue or a good topic in US politics, just to gain votes. 
And it's very easy to trash Mexico, it is very easy to neglect Mexico 
without any risk for US politicians, and that's a terrible mistake... 
and its exactly the same for Mexican politicians that pretend to 
wrap in the nationalism and they pretend to fight the US government 
when actually they are not doing anything. So it is important that 
we as academics try to do something to develop a better understanding, 
a better relationship between the three countries (UAE, Interview 7). 

Along with the evident enthusiasm for NAFTA and becoming a global nation, was a 

frustration regarding Mexico's status in the three-nation agreement. 
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In regard to nationalism, these faculty members were pragmatic in their approach 

to globalization. If in the end Mexico's greater purposes were to be served, alliances 

would have to be formed and some acceptance of outside influences tolerated. For the 

greater benefit of the Republic, students would learn English, and the engineering 

standards of global powers. 

ENGINEER CERTIFICATION 

The issue of engineer certification reflected some of the subtle contrast between 

the three institutions. All three were open to the idea of international standards for 

engineer certification, but differed in how that might be accomplished. The faculty 

members at UTG were very open to the idea of international engineer certification. As 

one professor noted, "Definitively talking about certification in Mexico. NAFTA has 

added the necessity of equipping ourselves with out international partners (UTG, 

Interview 6)." 

While there was an openness to international engineer certification, it was unclear 

as to whether steps were being taken towards this end, and that it was expected that the 

certification process would be one from Mexico and not from an foreign or multinational 

accreditation agency or program. 
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As far as I know they are not doing anything directly in this aspect, 
but for example in the systems area the first step is a certification before 
the NEE that is on the national level. With this one can work and 
situate one's self up to a certain level in international certification. 
There have even been students that have gone to work in the U.S. 
and Puerto Rico, but in terms of certification I don't know what 
they are doing (UTG, Interview 8). 

At UAE there was a more pronounced insistence on certification being done through 

Mexican channels rather than through international organizations. When I talked about a 

university in northern Mexico that was training its students in the U.S. engineering test, a 

U.S. trained professor surprised me with his resistance to this. 

OK if they are right now requiring their students to take the PE exam 
from the U.S., very soon they are going to have to stop that and do this 
[the Mexican] exam because this will be the national standard. Of 
course the idea is that this exam is very similar to the PE. (UAE, Interview 
7). 

At ITG, one professor noted that taking the U.S. exams would give "an added value" to 

the engineer's education in Mexico (ITG, interview 6). Regarding taking foreign exams, 

another noted that, "This is definitively something positive because it standardizes the 

engineer." A colleague sitting with him added. "It is progress (ITC, Interview 7)." 

The willingness to conform to intemational standards for engineer certification 

might be a precursor to a professional isomorphism in Mexican engineering departments. 

In order prepare students to pass certifying examinations that are similar to their U.S. and 

Canadian counterparts, Mexican engineer training programs begin to look more like those 

programs in Mexico's partner countries. 
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CHAPTER 8: CONCLUSIONS 

INTRODUCTION 

Throughout my contact with these three institutions, I came away with a view of 

the overwhelming influence of the world system on engineering professors in these cases. 

All three faculties were dependent upon national, transnational, and foreign industries 

with regard to student internships and graduate job placement. The privatization of older, 

para-state industries made this dependence more pronounced, although some ties to 

PEMEX were still evident, especially at ITC. 

RESEARCH QUESTIONS AND PROPOSITIONS IN THE LIGHT OF WORLD 

SYSTEM THEORY, ALTBACH'S DEPENDENCY THEORY AND RESISTANCE 

TO GLOBALIZATION AND THE DATA. 

Returning to my original research questions, 1 came away with answers that 

sometimes surprised me, given some of my past experiences in Mexico. By way of 

conclusion, I return to those research questions and propositions. 

Question One 

How are engineering faculty members in selected case institutions in Mexico reacting 

to the pressures put on them by NAFTA and other globalizing influences'? 
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The influence from the core nations generated an almost matter-of-fact acceptance 

of globalization. The expansion of capitalism in this local area was a day-to-day reality. 

In order to train and place engineers, one had to accept this influence and adapt to it. 

The pressures exerted on the local area by influences from core nations caused a 

reactive response in these three faculties. Even as some respondents spoke of wanting to 

develop innovations in research and development, the day-to-day activities of these 

schools involved finding ways to better serve the needs of the local labor market that 

partially consisted of international firms. While there was evidence of nationalism 

among the professors, the preparation provided by these schools, often served the needs 

of core nation interests in a direct or indirect manner through their attention to the local 

labor market. 

These faculties provided a needed service to the local area. The professors were 

rightfully proud of the students and their. However, these abilities and talents were often 

constrained by the availability of employment on a regional and national level. And 

again, the labor market, with its international influences, dictated much of the focus of 

the students' training. 

There was some level of crossover employment, meaning that faculty members, 

particularly part-time faculty members, worked in some of the local industries. There 

were also both formal and informal agreements between the universities and some 

industries, but those ties did not appear to be as strong as I had expected, and the great 

majority, in fact all but one of the connections to international business, took place with 

subsidiaries of international firms that had local operations. 



Question Two 

How to faculty react to dependence on the intellectual and educational resources 

of foreign higher education? 

The other prominent area of international influence was the dependence of these 

faculties on international academic resources. As explained previously, all three faculties 

heavily utilized foreign academic products, mainly from the United States, that had been 

translated into Spanish. This also was an accepted, matter-of-fact issue with the 

professors in these institutions. Because of the economic difficulties faced by Mexican 

academics and universities, resources have not been available for the development of 

intellectual materials for teaching and research in engineer preparation. 

The heavy dependence of these faculties on foreign academic resources was 

notable, but there was little evidence that this was the result of NAFTA or other current 

globilizing influences. In fact, the most evident change over time was that these 

resources are now readily available in Spanish. Professors who were students twenty 

years earlier had struggled with similar texts in English. 

Question Three 

Do faculty reactions to NAFTA and globalization take the form of resistance to 

globalization in the professional preparation of engineers? 
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When trying to ascertain the extent to which the professors in these faculties 

reacted with resistance to globalization, I found a great deal of openness to NAFTA and 

similar issues. There was still an expressed nationalism, but even professors who were 

somewhat anti-U.S. viewed some aspects of globalization as progress, something to be 

welcomed so that Mexico could take a place of leadership, or at least a role would be 

recognized on an international level. 

It was interesting to note that even with expressed approval of international 

involvement, there was little movement towards compliance with many of the issues 

these professors deemed crucial for students in this new environment. Students were 

expected to be proficient in English, yet many students and faculty were not comfortable 

speaking English. In fact, the study of English was not even a requirement at two of the 

institutions. International engineer certification, along with the standardization of 

engineer training was accepted, and in some cases applauded; yet in all three cases, there 

was little progress in either area. The lack of participation in international exchange 

programs was obviously the consequence of economic constraints, hut lower cost 

alternatives such as Internet collaborations were not in evidence, either. 

These disjunctures between the approval and acceptance of globalization and the 

lack of activity in their regard might be explained by the fact that many of these programs 

were in proposed or beginning stages. Even with this explanation, I began to question 

whether this lack of activity regarding international participation might be a conscious or 

unconscious fonn of resistance to outside influences. On a policy level, programs 

resulting from globalization were accepted and promoted as a natural step forward for 



230 

these institutions. On a day-to-day level, however, the professors and administrators had 

neither the time nor the resources for these programs, and perhaps lacked the corporate 

and personal desire for them as well. 

REVIEW OF PROPOSITIONS IN LIGHT OF THE DATA 

Proposition One 

The influence of core nations through expanding capitalism will refocus the role 

of engineering professors to prepare students to meet the needs of multinational 

interests rather than national interests. 

The influence of core nations is changing the roll of these faculties, as the people 

involved in engineer training are increasingly directed to prepare their graduates for 

employment in an international environment. This development, coupled with the neo-

liberal policies of the Salinas de Gortari and the Zedillo administrations, is further 

changing the direction of these engineering faculties. As para-state industries have been 

privatized and as foreign interests invest in, and locate subsidiaries in Mexico, engineer 

preparation facilities have had to refocus in order to meet this challenge. 

The neo-liberal policies, coupled with the difficult economic situation, have 

created a welcome environment for national and international businesses at the local, 

regional, and national levels. As a matter of necessity, these engineering faculties are 

accommodating core interests in Mexico as well as interests from core nations. 
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While international interests are being served by the shifts in emphases found in 

engineer education, I still encountered a great deal of nationalism, even in the face of this 

global focus. International interests are being interpreted as synonymous with national 

interests, by virtue of the fact that many of the respondents for this study desperately 

want to see Mexico competing on the international stage with the other NAFTA partners. 

Proposition Two 

Engineering faculties and their members will actively seek out stronger 

relationships with core nation higher education in order to adapt to their changing 

role and better serve international economic interests. 

1 had expected these faculties to form strong relationships with institutions of 

higher education in other countries, most probably the NAFTA partner countries. 

However, I was surprised to discover that while these relationships existed, they were 

either under utilized or not utilized at all. 

Even though these relationships either were under utilized or did not exist, many 

people with whom I spoke expressed a strong interest in forming agreements and links to 

universities in the United States. I had been asked if I might assist in the development of 

such a link between one university and The University of Arizona. However, there was 

some confusion on the part of the administrator who requested my assistance, as he was 

evidently unaware that an agreement already existed that allowed for engineering 

students to enter into exchange programs with my university. 
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The desire to form these alliances is evident, but the corresponding activity is not. 

Even with the desire to form agreements, most of the respondents with whom I spoke 

wanted to fonn these links in order to better serve their students, and not in order to adopt 

the educational philosophies of foreign nations. One professor at UAE told me that the 

students could learn enough from books and in theory in Mexico, but that the expensive 

lab facilities in the United States and Canada would provide them with better hands-on 

experience. 

Proposition Three 

An important reaction that some faculty members will have will be a form of 

rejection of the new openness in Mexico to international influences, and some of 

these professors will continue to support the former national public service role of 

higher education that corresponded with serving national interests. 

Accompanying this rejection of openness to outside influences will be a 

recognition of the exploitation of expert labor and other general labor that comes 

with capitalist expansion into less developed nations. 

I had also expected that globalizing influences would be resisted or even rejected 

by the professors in these institutions, an expectation that may have resulted from my 

having worked with people deemed to be of lower socioeconomic status when 1 lived in 

Mexico previously. Among this demographic group there was a strong suspicion that 

NAFTA was synonymous with economic imperialism. It may have been the more 
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middle class worldview of the faculty members that led to their more accepting attitude 

towards globalization. 

Along with my expectation that globalization would be resisted I also anticipated 

that the traditional public service orientation of Mexican universities would continue as a 

dominant force in Mexican higher education. The nationalistic idea which states that the 

universities exist to serve the needs of the Republic over other interests seemed to 

conflict with globalization. The response I received was that universities did indeed exist 

to serve the Republic, but that in the existing climate of NAFTA and other global factors, 

these professors believed they could best serve the nation by preparing engineers who 

would help Mexico become a nation of importcince in the new world order. 

Concurrent with the desire to improve Mexico's status on the world stage was a 

widespread perception that the republic had almost reached equal status with Mexico's 

partners in NAFTA. One professor noted that prior to the devaluation of the peso in 

1994, Mexico had almost advanced to the point of being a core nation. "We thought we 

had achieved first-world status," he told me. Other professors seemed to confirm that this 

was indeed a goal that for which the country was striving. 

DISCUSSION 

As I noted previously, the relocation of points of production trom core nations to 

this locale in Mexico constituted the largest perceived global influence in the area. The 

lower wage level for both manual and professional labor undoubtedly provides an 

incentive to those who would seek to establish industrial facilities in this sector. I was 
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unable to ascertain the extent to which local elites were benefiting from these 

arrangements, but the professors with whom I spoke expressed hope for an overall benefit 

in employment and training opportunities for their students. Part of the optimism toward 

globalization probably resulted from hoped-for gains that non-elites might be able to 

make in this environment. Another possible reason for the optimism regarding 

globalization might have been the modernist philosophy of many of the faculty. I often 

heard terms like "students as the product" and "quality improvement for external 

customers." This approach as described by Omelas and Levy is at home with a 

rationalistic improvement model as posited by development theory. Resistance to 

globalization among these professors seemed to come from those who had more of a 

democratic philosophy of higher education. 

Global Influence through Local Entities: Contradictions and Disjuncture 

These gains are viewed as positive for Mexico if the country can grow to compete 

intemationally. The question then remains as to who will benefit from this growth. Will 

the investors from the core nations who establish these facilities benefit so much that 

little is left over for Mexico? Will the influence of foreign industries in the zone cause 

the area to be partially controlled from foreign locations such as New York or Frankfurt, 

rather than by local officials or federal officials in Mexico City, as Sassen suggests? The 

responses of these faculty members (while indicating openness to international 

companies and perhaps some international influences) most definitely showed a strong 



allegiance to Mexico only. Whatever global influences may enter the country, if they are 

not perceived as for the benefit of La Patria (the fatherland), then they are not welcome. 

Many of the issues of disjuncture and contradiction in the data had to do with 

these issues of global through local. As I mentioned before, the interpretation or social 

construction of globalization took many forms among the respondents. For many, a 

company was international if it was not owned by Mexicans, for others the same 

company was local because it had a plant in the town and friends and family worked 

there. Part of the difficulty in these contradictions was my own construction of 

globalization. Marcus (1998, p. 391) discusses how we often fix definitions prior to 

study and by default we "know" what we are writing about ahead of time. He notes that 

what we research from a post modem perspective always has a way of exceeding the 

boundaries we place on it, and perhaps this happens as a result of placing boundaries on a 

subject prematurely. At the beginning of the research (while trying to put other biases 

aside) I had in mind influences that were totally external to Mexico in regard to what was 

international. The confluence of global in local has erased any sharp boundary for me, 

and for many of the respondents. Contradictions abound as now, with a few exceptions, 

there is no real point of demarcation as to what is really local and what is really 

international as a result of the neo liberal policy of selling off state industries. 

Because of these differing constructions of what it global and what is local, there 

is a certain messiness to the data. These data do not fit together seamlessly, and the 

contradictions tell a story as much as the points of agreement do. 
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The disjuncture and confluence of cultures and influences spoken of by the 

informant in this study do not yet seem to be as fluid as Appadurai (1990) describes. The 

underlying nationalism is still strong in this area, and might yet prove to be a force that 

slows the growth of international influence. However, as Mexico becomes more open to 

outside influences, additional overlap with other nations will continue to occur, especially 

in the area of engineer training, because of the strong presence of international industries. 

The forces now driving globalization in these institutions were more on a local 

level; factories and businesses knew what types of engineers they wanted for their 

production lines. However, many of these firms were transnationals, and many national 

businesses had intemational markets. The demands of international businesses and 

global markets eventually came to influence these universities through their local 

subsidiaries. While direct influence came from the local manifestation of globalism, 

further study would be needed to determine the extent and nature of influences 

originating from outside of Mexico by means of these companies. 

New Majors and Changes in Labor Markets 

The faculty members with whom I spoke expressed high hopes for the future of 

their region, and for the future of Mexico as a whole. If they perceived that the 

international businesses in the area were not really providing an opportunity for Mexico 

to become a developed or core nation, they were nonetheless willing to take what was 

offered and work towards the larger, long-term goal despite whatever barriers might 

exist. It was difficult to determine from the data whether the professors perceived that 
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they were benefiting from the presence of international firms. Newly created majors in 

computer and electronic engineering (ITC and UTG) and market research (UAE) all 

seemed to point towards serving the needs transnational industry. However, industrial 

engineering still remained the old staple at all three institutions. Industrial engineering 

being a major that could benefit Mexican as well as intemational firms. Because of this it 

was difficult to determine who really benefited from the new majors. Because civil 

engineering in Mexico has focused on building infrastructure and thus directly benefits 

Mexico, it would also seem that the revision of the civil engineering curriculum at UAE 

pointed to greater attention to Mexico's own needs. Overall, professors from all three 

institutions stated that their goals were to benefit the Mexican Republic over any other 

interests, even if that entailed sending students to work in foreign firms. 

Another interesting issue related to the question of global versus local influences 

was that professors were actually proud of the students who found work in international 

firms, because the students' success indicated that the schools were preparing engineers 

who could compete with engineers of other countries. Conversely, professors were also 

encouraging students to start their own businesses, mainly in construction (for civil 

engineers) and computer programming and services (for computer engineers), a trend that 

reflected the reality of the region. In the absence of enough jobs with local firms, 

graduates went to foreign firms either in the industrial corridor or at the border, also 

because there were few local jobs; students were encouraged to create their own jobs. 

This demonstrated to me that intemational businesses would be a more attractive career 

option, in view of the larger workload graduates would have to assume in order to run 
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their own businesses. Accordingly, as "customers" of these universities, international 

businesses would drive the market and thus become key actors, who could then make 

demands regarding future curricular changes in order to shape graduates to meet their 

own needs. 

The very fact that these universities were developing new majors and were more 

concerned about the competition now involved in graduate placement demonstrates a 

profound shift in the local labor market. As one professor told me, in years past, students 

simply found a jobs in local para-state industries or in a family firms. Now serious 

competition for jobs required innovations in majors and in the curriculum offered by the 

universities, and students were looking for jobs in various parts of Mexico or 

internationally. 

The influence of the World System on the labor market was making changes for 

these faculties. The privatization of most of the para-state industries and the more 

welcoming atmosphere for international business was bringing about changes unforeseen 

prior to the NAFTA agreements. 

Shift from Public Service to Professional Internships 

Another interesting development for engineering students and faculty members 

was the replacement of the aforementioned social service requirement with professional 

internships or residencies that could be completed by working in a for-profit business 

rather than in a government agency or para-state industry. As I noted in a previous 

chapter, Louvier Calderon (1995, p. 119) observed that Mexico is imitating the United 
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States in terms of materialistic values. This shift from the public service model may well 

be a reflection of that phenomenon. It also reflects a type of academic capitalism 

(Slaughter and Leslie, 1997), wherein the universities are forging relationships with 

businesses that benefit the business, without as much regard to the stated end values of 

the system. The professors and students see their model of higher education as existing 

for the benefit of the Republic, but if foreign businesses are gaining cheap labor from 

engineering students, the question arises of whether the new relationships conform to the 

central values held by the faculty, administrators, and students. 

The acceptance of these arrangements by faculty and students reflects a belief that 

any gain in technological knowledge, even if derived from a foreign firm, is knowledge 

that will ultimately assist Mexico in its development and enable the country to compete in 

the global arena. As faculty and students consider entering into more of these 

arrangements in the future, it might behoove them to critically examine who is really 

benefiting from them. 

Institutional Theory 

From the perspective of institutional theory, all three fomis of isomorphism 

(coercive, mimetic, and normative) may have been in place in these institutions. In the 

case of the federal technological institute, there was a hint of coercive isomorphism, by 

the fact that curricular changes and plans were handed down from the federal 

government. However, this type of isomorphism served to make the technological 

institutes more closely resemble each other, and to a small degree more closely resemble 



240 

foreign universities, in that certain coursework and values were more evident in 

curricular plans than had been before. However this influence seemed slight in the 

curricular plan, and I had no evidence from the data that such a shift had actually taken 

place. 

Normative isomorphism appeared to be present to some degree at UTG, in that 

the school was more concerned with professional accreditation than the other institutions, 

although once again, there was little evidence from the data to confirm if this conclusion 

was so. Connection at all three institutions to the engineering associations were evident, 

but in regard to isomorphism, little or no evidence was available. 

The strongest case could be made for mimetic isomorphism in these institutions. 

All three looked to their counterparts in the United States and Canada as models of 

success. Their greatest pride was that their students and graduates could compete with 

the students and graduates of those institutions, but there was always a sentiment of 

having a long way to go to catch up. The desire to mimic the perceived successes of 

higher education in the United States and Canada was strong. Professors often expressed 

the opinion that there were no strong research programs in Mexico, and that Mexican 

engineering faculties lacked the infrastructure in laboratories and computers that were 

common in the other NAFTA countries. The persons whom I interviewed often seemed 

to approach the subject of engineer training in Mexico in an apologetic manner, as if to 

apologize that it was not on the level that existed in the United States. Some even 

seemed afraid that I would find little to write about in my dissertation due to their 

perceived lack of resources. This indicated to me that from a resource dependency 
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perspective, that even though resources were scant, the flow of resources for engineer 

preparation was internal to Mexico, and thus the power exerted over these programs in 

this regard was also internal to Mexico. 

Implications for Further Study 

Because my dissertation was limited to three cases in a single city, further study 

should focus on engineering faculties in other regions of the country. There was a strong 

presence of international businesses in the region where my three cases are located. It 

would be interesting to see if similar shifts in curriculum and perception of globalization 

have occurred in regions further from the border or in other border regions. 

More detailed study should be conducted to analyze dircct relationships that exist 

between other institutions and businesses. It would be instructive to observe how much 

control local firms have over the curriculum development process in any of these 

institutions. In a like vein, the testing process for engineer certification could be analyzed 

in a search for similarities to foreign tests. 

As NAFTA continues to unfold, it will be interesting to see whether dependence 

on educational resources from the U.S. and Canada become stronger, especially in terms 

of computer software and test preparation materials for accreditation. Another area of 

interest in dependency centers on the English language. Will students and teachers utilize 

English-as-second-language resources in order to make graduates more competitive in the 

job market, and will this the study of English be comprehensive for general use, or will it 
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have strictly technical applications for underslanding manuals of procedure in industrial 

or work settings? 

It is possible that the lack of conccrted emphasis on learning English in all three 

cases is the result of tacit or unconscious resistance to globalization. Students and 

professors alike may realize that learning English docs not really contribute to higher 

salaries for engineers in Mexico, and thus they may not choosc to really emphasize it. 

Further study could examine the attitudes and perceptions of both students and professors 

regarding the utility of thoroughly learning English for engineers who are employed in 

Mexico. 

Another area ripe for further study is the prominence and power of civil 

engineering in Mexico. Civil engineering has been the most studied and most politically 

connected of the engineering disciplines in recent history. Further study could examine if 

globalization is causing a reduction in civil engineering students, the power of the 

profession, and the power of the professional association affiliated with civil engineers. 

There were some indicators of the importance of professional associations among 

the responses I received from the faculty of all institutions, some positive and some 

negative. It is obvious that professional associations play an important role in the 

mediation of globalization in Mexico especially in the areas of certification and 

accreditation. Future inquiry might focus on issues of international accreditation and 

certification, and how will this affect Mexican engineer training. Will accreditation and 

certification bring recognition to newly trained engineers as equals to their U.S. and 

Canadian counterparts? Will those processes hold Mexican engineers and engineer 
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training programs in lower esteem, limiting them to continuing to fill technical personnel 

needs in maquiladoras and other international firms based in Mexico, and how will the 

professional associations enter into this. 

Related to the above issue is the area of how engineers are perceived in Mexico. 

Some of these data indicated that engineers arc involved as technicians who maintain 

equipment and production processes. Engineers are also seen as managers in areas of 

production. Not so evident is the role engineers could play in research and development 

of new technologies. Further inquiry should focus on how globalization has changed or 

enhanced the roles of Mexican engineers, and what part engineer training programs play 

in that change. 

An issue that is worthy of consideration is the differences in perception regarding 

international agreements in higher education that are held by Mexican officials in higher 

education when compared to those of their U.S. counterparts. It would seem that the 

expectations of these agreements are perceived differently by those south of the border 

and those north of the Rio Bravo. 

A further development that occurred in recent years was the student strike at 

UN AM where students occupied the campus administration from April of 1999 to 

February of2000. While the most obvious issue involved in the strike was imposition of 

higher tuition and fees, Rodriquez Araujo (2000, p. 17) places much of the blame on 

NAFTA. Tuition and fees were being raised because the university needed more 

resources to keep up with the NAFTA partners. Rodriquez Araujo also notes that 

students were resistant to the encroachment CENEVAL had as an accrediting agency that 
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was acting as a watchdog to guide UNAM into globalization in terms of academic 

quality. So strong was the reaction to this movement at UNAM that Sotelo Valencia 

(2000, p. 87) notes that it turned selfish and conformist students into activists. He notes 

that the authorities had supposed that these students were docile and controlled prior to 

the imposition of the tuition hikes and the CENEVAL exams. He also conveys that the 

students roundly called for a breaking of relations between CENEVAL and the 

university. Flores Olea (2000, p. 179) explains that the CENEVAL exams were seen as a 

threat to the university's academic freedom. 

Federal police removed the strikers by force, and several were sentenced to jail 

terms for their actions. The strike at UNAM was a sign of reaction against some 

elements of globalization. 

Further study should take the UNAM student strike into consideration when 

examining issues of resource dependency and accreditation by entities such as 

CENEVAL. The UNAM strike also reinforces the need to look at student action and 

student movements in future studies regarding NAFTA and globalization. 

CONCLUSION 

A great deal of lip service was paid to globalization and the desire to participate 

on an equal level with Mexico's foreign counterparts, but the resources to accomplish this 

were not available in a country as poor as Mexico. Accordingly, there was an evident 

desire for change, but only on the surface. In reality, Mexican higher education remains 

much the same. Globalization in terms of institutional change may be regarded as 
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another policy initiative that will come and go in these institutions, and result in tittle 

substantial change, with the exception of those changes requested by both domestic and 

international firms that employ these institutions' graduates. 

As has been the case with other faculties of engineering in Mexico's past, these 

institutions sought to participate in the overall direction the country was taking, as 

dictated by Mexican political leadership. Becoming a competitor in the global arena has 

become an objective for Mexico. This trend will undoubtedly continue and grow 

stronger under the leadership of the Fox administration. These professors of engineering 

are attempting to play their part in that effort. NAFTA and Mexico's new openness to 

outside influences have affected both the general population and professionals. As a 

result of these trends, the professors involved engineer training programs examined here 

have adapted to a radically changing world, in hope of a better future. 
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APPENDIX A: GLOSSARY OF ACRONYMS 

ABET Accreditation Board for Engineering and Technology 

ANUIES Asociacinn Nacional de Universidades e Instituciones de 
Educacion Superior [National Association of Universities and 
Institutions of Higher Education] 

APEC Asia-Pacific Economic Cooperation Forum 

CACEI Consejo de Acreditacion de la Ensenanza de la Ingenieria 
[Council of Accreditation of the Teaching of Engineering] 

CAE Canadian Academy of Engineering 

CENEVAL Centro Nacional de Evaluacion [National Evaluation Center] 

CONACYT Consejo Nacional de Cienciay Jecnologfa [National Council of 
Science and Technology] 

EIT Engineer in Training (Examination) 

GATT General Agreement on Tariffs and Trade 

IBRD International Bank for Reconstruction and Development 

IMF International Monetary Fund 

IMIQ Instituto Mexicano de Ingenieria Quimica [Mexican National 
Institute for Chemical Engineering] 

I N E G l  I n s t i t u t o  N a c i o n a l  d e  E s t a d i s t i c a  G e o g r a j i c a  e  I n f o r m a t i c a  
[National Institute of Geographic and Information Statistics] 

IPN Instituto Politecnico Nacional [National Polytechnic Institute] 

ISO International Standards Organization 

ITC Instituto Tecnologico del Carihe [Caribbean Technical Institute] 
(Pseudonym) 

ITESM Instituto Tecnologico de Estudios Superiores de Monterrey 
[Monterrey Technical Institute for Higher Studies] 
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APPENDIX A (Continued) 

ITO International Trade Organization 

NAFTA North American Free Trade Agreement 

OECD Organization for Economic Cooperation and Development 

PE Professional Engineer (Examination) 

PEMEX Vetroleos Mexicanos [Mexican Petroleum] 

PPG Pittsburgh Plate Glass 

SEP Secretaria de Educacion Publica [Secretariat of Public Education] 

TLC Trafado de Libre Comercio [NAFTA in Spanish] 

TQM Total Quality Management 

UAE UniversidadAutonoma Estatal [Autonomous State University] 
(Pseudonym) 

UAM Universidad Autonoma Metropolitana [Autonomous Metropolitan 
University] 

UN AM Universidad Nacional Autonoma de Mexico [National 
Autonomous University of Mexico] 

UTG Universidad Tecnologico del Golfo [Gulf Technical University] 
(Pseudonym) 
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