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1 THE ENGINEERING EDUCATION SYSTEM 
IN MEXICO  

In general the education system in Mexico is divided 
as follows: 

 Elementary school with 6 years 
 High school with 3 years 
 College school, with 3 years 

Once the student has accomplished these levels 
he could be admitted in any university. Each institu-
tion has different requirements for the admission.  

According to the National Association of Univer-
sities and Higher Education Institutions, in Mexico 
(ANUIES) there are 37 disciplines within the area of 
Engineering and Technology, with a total of 253 
programs for careers derived from that area 
(ANUIES, 1977-2000).  

The number of students in the area of Engineer-
ing and Technology amounted to six hundred thou-
sand (600,000) in 2003, which places the area in se-
cond place in demand, following the area of Social 
and Administrative Sciences, with nine hundred 
thousand (900,000) students, and before the least 
crowded area of Natural and Exact Sciences, with 
thirty thousand students (30,000).  

The country’s total population for bachelor de-
grees is 1,850,000 students, of which 1,250,000 are 
enrolled in public institutions and the remaining 
600,000 in private institutions.    

1.1 Admission requirements for higher education  

Requirements for admission in Higher Education In-
stitutions in Mexico, and specifically in the area of 
Engineering and Technology, are very similar: a 

minimum academic level average, an admission ex-
am, or both. In the case of Higher Education Institu-
tions that also have college schools, such as the Na-
tional University, or vocational schools, such as the 
National Polytechnic Institute, admissions tests are 
carried out at those levels. Such exams contemplate 
general knowledge of social, natural and exact sci-
ences. Once students are accepted at that level, and 
they keep an academic level average equal to or 
above 7/10 during their stay at high school or voca-
tional school, they are guaranteed a place and a ca-
reer within the areas of knowledge offered by each 
institution. In the case of private universities, the cri-
terion for selection is also by means of an exam of 
general knowledge, and/or taking into account the 
applicant student’s academic background. 

1.2 Types of higher education institutions offering 
engineering education   

Higher Education Institutions in Mexico that offer 
bachelor degrees in engineering can be divided into 
two main groups: universities and technological in-
stitutes. The essential difference consists in the fact 
that universities offer an integral education, whereas 
technological institutes focus their engineering edu-
cation on more technical aspects. Both public and 
private institutions participate in this task. 

Most of the institutions have the academic year 
split into two semesters, each one having of 14 to 16 
weeks as an average. 
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1.3 Number and distribution of study programs 
offered across the country in civil and earth 
sciences, having geo-engineering subjects in 
their curricula.   

The number of available programs in careers of Civ-
il Engineering and of Earth Sciences is 151 and 17 
respectively (year 2005). In the case of Civil Engi-
neering, the number of students in all of Mexico is 
35,000 including first admission and readmission. It 
is interesting to note that in the last six years admis-
sion has remained at 8,000 students (between 1997 
and 2003). One aspect to emphasize about the Civil 
Engineering career is the relation between the num-
ber of students that conclude their studies and obtain 
a title in one year, and the number of students that 
begin in that same period, to get an idea of what is 
known as the program’s Terminal Efficiency, which 
is above 50% in this case. This is a very encouraging 
index for a country such as Mexico, if we keep in 
mind that there is a large drop out rate for this type 
of career, mainly during the first semesters.  

Regarding the field of Earth Sciences, the number 
of students in the country is 2,000 (year 2003). Ter-
minal efficiency has varied between 35 and 45 per-
cent for the period between 1981 and 2003. 

2 EDUCATION IN GEOTECHNICAL 
ENGINEERING  

2.1 Undergraduate education at the National 
University of Mexico  

The Civil Engineering career offered at the Engi-
neering Faculty of the National Autonomous Uni-
versity (UNAM) has around 1,500 students in total 
and about 300 of first admission (Jaime & Tinoco, 
2005). 

To obtain the corresponding title, the number of 
academic credits that a Civil Engineering student 
must cover, among other requirements, is 398 (aca-
demic credit is understood as the number of hours 
present in class and outside that the student dedi-
cates to a subject of the study plan, so that a subject 
of 9 credits means the student spends 4.5 hours in 
class and dedicates 4.5 hours to activities outside the 
classroom. In general subjects are of 6 or 9 credits). 

The number of subjects or academic credits each 
student takes in the various areas of knowledge in-
cluded in the career of Civil Engineering are distrib-
uted as follows (NSPCE, 2005): Basic Sciences, 102 
credits, distributed into 11 subjects; Engineering 
Sciences, 117 credits, 11 subjects; Applied Engi-
neering, 111 credits, 13 subjects; Social Sciences 
and Humanities, 39 credits, 6 subjects; other con-
venient subjects, 29 credits, 4 subjects. 

The Civil Engineering career is designed for a 
full time student to complete the courses in 8 or 9 

semesters, depending on the number of subjects tak-
en per semester. 

The subjects a Civil Engineering student must 
take in the Geo-engineering area as mandatory are: 
Geology, Soil Behavior and Soil Mechanics, with 9 
credits for each one. As a specialization option the 
student may take Foundations or Pavements, also 
with 9 credits for each. These courses are included 
in the curricula from the third to the 9

th
 semester. 

2.2 Postgraduate university education    

UNAM offers different types of master’s degrees in 
science and technology, among which there is a 
Master’s degree in Engineering, area of Geo-
engineering. 

The specific objectives of this degree are to de-
velop in students a solid capacity to exercise profes-
sionally, to form them to be able to teach, or to 
begin them in investigation and technological devel-
opment activities. 

The Postgraduate Studies General Rules of 
UNAM (SPES, 2006) use the term “Field of 
Knowledge” to refer to the various engineering dis-
ciplines.    The Master’s and Doctorate degrees in 
Engineering Program (geo-engineering area) are 
within the field of knowledge known as “Civil Engi-
neering”. This same field contains the areas of Con-
struction, Structures, and Hydraulics. The discipli-
nary fields of the geo-engineering area are: 

a) Analysis and design of foundations 
b) Analysis and design of works for inland 

roads 
c) Analysis and design of soil dams.  

The academic activities of the study plan and 
their value in credits are shown in table 1: 
 
 
Table 1.  Study Plan for Master’s degree in Engineering (Geo-
engineering) 

Academic activity Minimum 

number of 

credits 

Percentage regard-

ing  total  

Mathematics subject 6 8.33 

Disciplinary field subjects 18 to 24 25 to 33.33 

Complementary subjects: 

-Selected geo-engineering 

themes 

18 to 24 25 to 33.33 

Investigation activities 24 33.33 

Thesis or general exam of 

knowledge 

No credit 

value 

 

Total 72 100 

 
In order to count the academic credits of the En-

gineering master’s degree program, for activities 
that imply theoretical teaching, every eight hours of 
class will correspond to one credit; for practical or 
experimental teaching, every sixteen hours will cor-



respond to one credit. In general all subjects of the 
study plan are of six credits. 

When students’ objective is to teach, they must 
take and pass, as part of the 24 credits for investiga-
tion, an activity of formation in teaching with a val-
ue of six credits.  

The subjects students must take in the various 
fields of knowledge are indicated in table 2. 

In general, the requirements for admission to the 
Master’s degree program are to have covered 100% 
of the credits of a related bachelor’s degree, subject 
to the judgment of the Academic Committee, which 
is responsible for directing the Postgraduate study 
program. In exceptional cases, the committee may 
admit students with less than 100% of the credits. 
 There is no period established to obtain the bache-
lor’s degree, and there is no prerequisite to obtain 
the degree of Master. Applicants must also present 
and pass an exam of knowledge and one of aptitude. 
 
 
Table 2.  Subjects of the study plan for Master’s degree in En-
gineering (Geo-engineering).  

Fields of knowledge 

Mathemat-

ics 

Disciplinary Complementary 

Applied 

math for 

geo-

engineers  

Geo-

engineering 

applied to civil 

engineering 

Applied soil 

mechanics 

 

Finite ele-

ments semi-

nar 

Soil mechanics 

laboratory 

Soil dynamics 

I 

Water flow in 

soils 

 

Theoretical 

soil mechanics 

Soil dynamics 

II 

 

Rock me-

chanics 

 

Soil properties Foundations I 

 

Selected geo-

engineering 

themes 

Foundations 

II 

 

Geotechnical 

Risk assess-

ment  

Introduction 

to mechanics 

of continuous 

medium  

Any other 

subject of an-

other 

knowledge 

field  

Soil dams 

 

 

3 SPECIALIZATIONS (BRANCHES) 
BELONGING TO GEO-ENGINEERING 
SCIENCES  

3.1 Specializations in first cycle study programs  

The Engineering School of UNAM offers from se-
mester 2008-1 one Specialty in Geo-engineering 
(SPES, 2006) whose objectives are for graduates of 

that specialty to have the knowledge, abilities and 
aptitude to enable them to develop procedures of 
geo-engineering diagnosis, design and construction 
for various types of structures, and to implement 
them within the company or institution where they 
offer their services, or to implant them as personal 
calculation procedures. It also seeks to reduce as 
much as possible the time it will take a graduate to 
integrate to the productive sector, be it in a company 
or institution, or independently.  

The geo-engineering specialization requires that 
the 48 credits established by the program must be 
covered taking seven or eight subjects, depending on 
the number of credits that corresponds to each sub-
ject. Initially, four obligatory academic activities 
will be taken, of six credits each, while during the 
second stage of the specialization students will se-
lect three optional academic activities (two of nine 
credits and one of six credits) offered by the area of 
their specialization, or two of that area  (of nine 
credits each) and one more from a different area.  

For academic activities of selected or optional 
themes of the area (nine credits), activities are con-
templated in the workshop mode, where students 
develop an engineering project related to the aca-
demic activity of their choice, under tutorial supervi-
sion.  

 Following is the study plan for the specialization 
in Geo-engineering: 
 
 
Table 3.  Study Plan for Specialization in Geo-engineering 

Type of subject 

Basic (compulsory) From Terminal field 

Spoil characterization (6) Dikes and dams (9) 

Foundations I (9) 

Soil Dynamics (6) Foundations II (9) 

Design and construction of 

tunnels (9) 

Numerical methods applied 

to Geo-engineering (6) 

Pavement structures (9) 

Selected themes of Geo-

technical engineering (6) 

Environmental Geo-

engineering (6) 

Academic activity of selected 

themes of the basic field of 

Geo-engineering (6)    

Rock mechanics (6) 

Construction procedures (6) 

Subject of selected themes of 

the terminal field of Geo-

engineering (6)     

 
Admissions requirements for the specialization in 

Geo-engineering are: a) having covered 100% of the 
credits of the study plan for the bachelor’s degree in 
Civil Engineering or similar fields, b) pass a general 
knowledge exam of specialty area, for students that 
do not have a minimum academic level average es-
tablished by the program (7.5/10).  



4 DOCTORAL PROGRAMS  
 
The Geo-engineering doctorate at UNAM (GOSUL, 
1995) follows a tutorial system, in which after stu-
dents are admitted to the doctorate, the Academic 
Committee will assign a main tutor and a tutorial 
committee to each student, that will advice during 
the development of the investigation project that will 
lead the student to the doctoral thesis. The main tu-
tor will be responsible for establishing with the stu-
dent the individual plan of academic activities the 
student will take, and of guiding the student in the 
development of his/her investigation project, and to 
direct his/her graduation thesis. The tutorial commit-
tee will know and endorse the investigation project 
and the plan of academic activities the student must 
carry out, and will meet in full every semester to 
evaluate the student’s advance; as result of the eval-
uation, the committee may modify the student’s plan 
of academic activities and make suggestions regard-
ing the investigation project and graduation thesis. 

4.1 Academic activities for the doctorate study plan  

Such activities include, beside the investigation pro-
ject, courses, seminars, workshops, teaching activi-
ties and others, that provide a solid academic for-
mation regarding the specific elements of the field of 
knowledge of the student’s main interest, and to be 
prepared for candidacy to the doctorate degree. Aca-
demic activities at the doctorate level have no value 
in credits. 

The individual plans for academic activities of all 
doctorate level students must include, without preju-
dice to other activities assigned by their main tutor 
and the tutorial committee, the following: 

 Investigation work 
 Seminar of doctoral investigation 
 Semester report of advance of the investiga-

tion project 
 Exam for candidacy to degree of doctor 
 Teaching activities 
 Paper based on investigation work 

4.2 Modes for entering the doctorate level  

a) Direct doctorate. An applicant wishing to en-
ter with no prior postgraduate studies, but 
with sufficient academic knowledge, experi-
ence and background.  

b) An applicant wishing to enter with partial 
postgraduate studies. 

c) Change of master’s to doctorate studies 
d) Students who have covered at least 48 credits 

of the master’s degree study plan and request 
entering the doctorate level. 

e) For applicants wishing to enter with a mas-
ter’s degree of this program or of other pro-
grams of similar postgraduate studies. 

In general, duration of the doctorate studies will 
be six semesters, with a maximum of nine semesters, 
and there will be a period of three semesters to pre-
sent the exam for candidacy to the degree of doctor. 

5 CONTINUING EDUCATION AND TRAINING 
ACTIVITIES IN GEO-ENGINEERING 
SCIENCES  

 
Most Universities and Polytechnic Institutes, both 
public and private, have an organism that is in 
charge of all the activities designed to keep gradu-
ates of such institutions up to date in the various ca-
reers they offer. However, other continuing educa-
tion centers are supported by investigations 
institutes, commercial chambers, professional asso-
ciations and technical societies like de Mexican So-
ciety for soil Mechanics.    

In the case of the Engineering Faculty at UNAM, 
the Continuous Education Division is in charge of 
keeping engineers’ knowledge up to date for all the 
careers offered at that institution.  

The courses are usually organized in either of two 
ways: open courses (to all public) or institutional 
courses (given to some particular company or gov-
ernment office. 

 There are several subjects offered at Civil Engi-
neering as options for update and among them are 
those of the geo-engineering area, which are related 
to aspects such as: a) ground investigation, b) analy-
sis and design of foundations, c) construction proce-
dures, d) computer tools applied to geo-engineering, 
among others.  

This update activity is complemented given dif-
ferent courses via satellite to diverse parts of the na-
tion and even to the other countries.  

6 REFERENCES  
 
1. ANUIES, (1970-2000), Statistical yearbooks of the National 

Association of Universities and Institutions of Superior Ed-
ucation, in Spanish. 

2. Jaime Paredes A., Tinoco López R,O., (2005), Evolution in 
Engineering Careers in Mexico,  FICA notebooks, Mexico. 

3. New Study Plan for Civil Engineering career (NSPCE, 
2005), UNAM, in Spanish.  

4. General Office of Studies of the University’s Legislation 
(GOSUL,1995), “General Rules for Postgraduate Studies”, 
UNAM University Legislation, 2nd edition, in Spanish. 

5. Single Program of Engineering Specializations, Civil Engi-
neering Sub-program (SPES, 2006), UNAM, in Spanish. 


