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Introduction 

This paper is based on Mexico’s chapter of the book Closing the Achievement Gap from 

an International Perspective (Clark, 2014), “Achievement Gap in Mexico: Present and 

Outlook” (Sánchez, 2014), and is organized in four parts: 

 Achievement gap in Mexico that begins with an updated general overview about 

Mexico, specially High School [HS] students distribution data. 

 What has been done in Mexico? Updating last events, especially those related to 

Educational Reform. 

 Successful innovative experiences, including six recently implemented. 

 What else should be done? 

Achievement Gap In Mexico 

Mexico is the 10
th

 most populated country in the world
2
, with the 15

th
 largest GDP

3
, and 

ranks 77
th

 on the Human Development Index (HDI) (UNDP, 2016). In Mexico, more 

than 36 million students, in 2016, were distributed as follows: Preschool (K, with 3 years), 

13%, Primary (1-6), 39%; Secondary (7-9), 19%; Middle Education (10-12 equivalent to 

HS), 14% –all these compulsory–; and superior and job training, 15%. 

Middle Education in Mexico is complex; it is estimated that there are more than 300 

study plans divided in several systems and subsystems. Table 1 summarizes the main 

composition of the middle education systems as is works up to date. 

Table 1 

Roll, Schools and Study Plans for Middle Education, School Year 2015-2016 

Roll 4,985,080, 

20,383 schools and 

more than 300 study 

plans. 

Technical Professional: 

roll 373,683, 1,266 

schools. 

National School of Professional Education [Conalep*]: roll 305,223, 

529 schools (47 technical degrees). 

Others: roll 68,460, 737 schools. 

High School (HS): roll 

4,611,397, 19,117 

schools. 

General: roll 3,096,442, 15,794 schools (include HS DGB-SEP, HS 

Schools in 28 States [Colegios de Bachilleres], private HS DGB-

SEP, 24 HS public universities & incorporated ones, HS autonomous 

private universities, Federative Systems & art schools). 

Technological: roll 1,514,955, 3,323 schools with 191 technical 

degrees. 

* Colegio Nacional de Educación Profesional Técnica in Spanish. 

Source: Dirección General de Planeación y Estadística Educativa, SEP (2016). Sistema Educativo de los 

Estados Unidos Mexicanos, principales cifras, ciclo escolar 2015-2016. México. 

  

                                                 
1
 Mexican Education Consultant, with teaching experience in the superior level and Master’s Degrees in 

Education, and in Teachers’ Training for all education levels. He worked in the Federal Public Education 

Ministry (SEP) in curriculum design, training programs, coordinating national textbooks and educative 

materials of Science for Basic Education from 1993 to 2004, and participating in international meetings. 

Since 2005, he has been working at Editorial Santillana as Research and Development Manager (2005- 

2008), then as High School Manager (2008-2013) and lately as Educational Research in Middle Education. 
2
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As shown in table 1, Middle Education is mainly divided into Technical Professional and 

High School. The first one is a medium terminal option, with possibility of continuing to 

degree studies, and the second one is basically preparatory. The next graph shows the 

enrolled students percentages for this two options in 2015. 

 

As a reference of the achievement gap, some results for HS Students’ of National 

Assessment PLANEA
4
 and PISA are presented, and historically nearly half of students 

qualify with an insufficient achievement. Both exams are applied to a sample of students 

and have a similar methodology, PLANEA applied third year HS Students’ with four 

levels of achievement (under the basic, basic, medium and advanced), nowadays only for 

Spanish and Mathematics; PISA mainly first year HS Students’ (68.5 %) and has six 

levels. 

Further, Mexico has a great diversity, for instance, there are 68 original indigenous 

languages with 364 variants. As a first reference of the achievement gap, years of 

schooling for indigenous people are 4.6, meanwhile nonindigenous having 7.9. Mexico is 

also a developing country with an enormous inequality that is reflected in education, no 

matter the Government efforts. As an example, information related to marginalization, 

with indicators such as access to safe water, electricity, telephone and other services, is 

generalized in the next table that presents percentage students’ distribution of 

achievement level for Mathematics in PLANEA, according to degree of marginalization. 

Table 2: MEXICO. Middle Education. Achievement level in Mathematics according to 

marginalization degree, 2016 

Degree of 

Marginalization 

Achievement level 

I II III IV 

Very high 63.1 24.0 9.8 3.1 

High 55.6 26.7 19.1 6.9 

Medium 52.6 28.8 12.9 5.6 

Low 51.5 28.8 13.4 6.3 

Very low 47.1 31.1 15.3 6.5 

National 49.2 30.0 14.4 6.3 

Source: INEE (2009). Planea. Plan Nacional para la Evaluación de los Aprendizajes. Educación Media 

Superior. Publicación de Resultados. 2016. Retrieved April 11, 2017 in: 

http://planea.sep.gob.mx/content/general/docs/2016/DifusionPLANEA_EMS.pdf 

                                                 
4
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The historical Mexico PISA results are presented in the next table and as we can see 

the range for each exam has been very similar through all these fifteen years, far away 

from the OCDE averages. In 2015, 70 countries participated in PISA and Mexico 

rankings were: Reading 55th, Mathematics 56th and Science 57th. The percentage of 

students in levels 1 were: Reading 39.8, Mathematics 31.1 and Science 46.7. However, 

the average result for HS Students’ in Science was 431 vs. 392 for Secondary Students’. 

Table 3: Historical Mexico PISA results 

 2000 2003 2006 2009 2012 2015 2015 OCDE 

Average 

Reading 422 400 410 425 424 423 493 

Mathematics 387 385 406 419 413 408 491 

Science 422 405 410 416 415 416 493 

Sample 5,276 29,983 33,706 38,250 33,806 7,568  

Source: INEE (2016). México en PISA 2015. 

What has been done in Mexico? 

The demographic pressure that kept Mexico in a complicated race to achieve the 

universal coverage of the primary education during almost all the past century, started to 

decrease on the first decade of this century. Although an educational reform took place in 

1972, it was not until 1993 that a series of changes in Primary and Secondary plans and 

programs began: the free text books were updated, Secondary (7–9) was declared 

obligatory, the education services in the states were decentralized, and a teaching degree 

based on evaluations to teachers, was created as an incentive program. Additionally, the 

teacher–training colleges were reformed with infrastructure supports for schools and an 

aggressive updating program for teachers was encouraged with the creation of more than 

600 Teaching Centers distributed along the country at the end of the last century. 

Also, various reforms were introduced in all curricula based on competences starting 

in 2004 for Preschool, 2006 for Secondary, and 2008 for Middle Education and Primary. 

These changes were complemented in 2011 with the articulation of the Basic Education, 

where PISA is explicitly considered as referent (SEP, 2011). In the specific case of the 

Natural Science subjects in Secondary, the previous dispersion was diminished because 

the students had two courses in the first grade, three in second grade and two in third 

grade. With the 2006 reform, students had one course in each grade (Biology, Physics 

and Chemistry), each one consisting of six hours per week. 

Most of the teachers and directives were not subject to periodic and strict evaluations. 

In 2012, the Ministry of Education (Secretaría de Educación Pública in Spanish, and SEP 

as the Spanish acronym) announced the first massive evaluation to 541 thousand teachers 

of basic education on June 23–24 and July 6–7, and was made law at the beginning of 

2013 for all principals, pedagogical advisors, as will as entry and in-service teachers. 

With this law, the National Institute for the Evaluation of Education (INEE) obtained 

autonomy and became the institution in charge of all education evaluation in Mexico 

(Ramírez, 2013). In 2014, an intensive program to evaluate entry teachers and principals 

began. However, in 2015 evaluation was applied only to 8.4% of in-service teachers 

(134,000) and in 2016 only to 0.125% (2,000), because this year the procedure revised 

and it was not mandatory, so at a rate of 150,000 teachers per year the total will be 
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evaluated until 2027. Ministry of Education announced with the first results for in-service 

teachers and principals, training courses to improve their qualifications, but it is really a 

pending issue. 

In July 2013, the INEE decided to cancel the National Assessments ENLACE for 

basic education, which was a standardized test based on the curriculum, with multiple 

choice questions and administered by the Ministry of Education. This test was applied 

yearly since 2006 to all students from third to sixth grade of Primary and to the students 

of the third grade of Secondary. In 2008, it was also applied to the first and second years 

of Secondary and to the last year of Middle Education. The validity study (Martínez, 

2015) found that this exam was corrupted because: schools could avoid low achievement 

if students were absent the day of the exam; many teachers taught focusing on preparing 

students for the exam; teachers who were supposed to monitor, allowed students to cheat 

or even told them the answers; and in some places, the exam was stolen and distributed in 

advanced. In January 2015, the INEE announced PLANEA as the new generation of 

learning evaluations to be applied during the first semester of this year. 

The Ministry of Education presented, in July 2016, the New Educative Model for 

Obligatory Education (SEP, 2016), that is, Basic and HS Education, with some advances 

on key learnings. After an intense consultation period and systematization of proposals a 

new version was announced in March 2017 (SEP, 2017). The National Curriculum will 

be published at the end of May and will begin to operate for the 2018-2019 School Year 

with new textbooks and after training programs in 2017. The main innovations of the so 

called new model are a component of curricular autonomy, less prescriptive curriculum 

for academic subjects, an academic area for socioemotional education and the Program 

School at Center to foster the autonomy of management in schools. These innovations 

might start breaking the main factors that have prevented the previous reforms from 

succeeding, especially with very low results of the academic achievement, and a wide 

inequality gap: 

 The great cultural and socioeconomic diversity of the Mexican population make 

education efforts insufficient, worsened with an education system completely 

centralized in the current fifteen grades of obligatory education, along with 

bureaucratic practices of excessive control. 

 The national education system is excessively prescriptive with detailed study 

programs, unique and national textbooks in Primary and subject of government 

authorization in Secondary, so there has not been enough space for education 

innovation and for curricular development to be in teachers’ hands. 

Additionally, remains some resistant for the national evaluation that began in 2015. 

Since the creation of the National Union of Education Workers (Sindicato Nacional de 

Trabajadores de la Educación in Spanish, called “el SNTE”) in 1943, the government 

made a pact ceding the control of the teaching positions and those of the directives 

(heads of sector, supervisors, school principals and heads of teaching) to the Union 

(Arnaut, 1998; Barba & Arnaut, 2010). Although the 2013 Educational Reform 

established new rules to break this control, there is still some resistance, mainly in the 

SNTE sections called “la CNTE” (National Coordinator of Education Workers) in the 

states of the south region of the country: Oaxaca, Guerrero and Michoacán, the three 

with the lowest results of education achievement and associated with the poorest and 
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troubled states in Mexico. By the way, “el SNTE” and “la CNTE” are representatives of 

the Mexican corporatism political system. 

Successful innovative experiences 

The following innovative experiences are a light in the darkness for pointing out some 

actions that can contribute to close the STEM achievement gap in Mexico, as Sagan 

wrote in his book The Demon-Haunted World: Science as a Candle in the Dark (1995). 

First I will introduce three experiences from the bottom and then three with the 

participation of institutions that contribute to improve STEM education, two publics and 

one private. 

Tele-secondary linked to the community, in which 14 tele-secondary schools of Puebla’s 

rural areas participate with a model of productive workshops focused on the competitive 

strengths of each community (Pieck et al, 2008). All of these schools belong to a poor 

rural environment, and they have high rates of emigration. This is why the workshops try 

to provide young men with a practical and ecological training to take advantage of the 

land, community resources, and local products (e.g., vegetables, edible mushrooms, 

medicinal plants, or elaboration of processed food). Also, students are taught to acquire 

technological skills as a possible source of future job. Blacksmith handicrafts’ workshops 

have been organized too. In all the workshops, the students learn financial planning. This 

experience is an example of a connection between theory and practice, because it relates 

these workshops to the official curriculum. Also, part of its success has been that many of 

the new teachers are “graduates” of this education model, which has its foundation on the 

pedagogy based on projects. Its founder was Gabriel Salom (2009), the tele-secondary 

school coordinator of the zone. He created the model in 1994 and coordinated it until his 

death in August 2011. His work was a great example of collective work among teachers, 

directives, and the community, and is still working. For example, the secondary 

Tetsijtsilin, originally founded by Salom and where is his grave, in San Miguel 

Tzinacapan, Puebla, is one of Mexico ś schools with more recognition by for its 

successful innovative experience, as the National Environmental Education Prize 

Amanda Rimoch, and National Indigenous Youth Price (Carabaña, 2017). 

Conalep (National College of Professional Studies) Mazapil won third place of national 

institution award due to its enterprises-schools link. This College is in a very poor 

municipality in Zacatecas, has 200 students that belong to 50 communities and offer 

technical professional options in industrial electro-mechanics and diesel engines. It was 

distinguished with this award due the participation of the Mine Peñasquito that has 

invested over 2 millions dollars since its construction in 2009. The school offers their 

students free accommodation, meals, health insurance, and others supports. If this option 

did not exist, some students would need to travel eight hours per day to their communities 

making it impossible for them to continue studying. Thanks to this, its graduates may 

continue to get a bachelor degree, at the Autonomous University of Zacatecas, a free 

public institution. This college has helped to improve the mining industry in Zacatecas 

that contributes with 29% of its GDP (Guerra, 2013). 

RobotChallenge Competition 2015 and 2016. RobotChallenge is an international 

championship for self-made, autonomous, and mobile robots. Each year robots compete 

in different categories –Robot Sumo, Line Follower, Air Race, Humanoid Sprint, Puck 

Collect and Freestyle. This competition is the most important of this type in Europe. 
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Mexico won the first place with 9 medals in its different categories in 2015 (Vienna April 

11 and 12), and in 2016 (Bucharest October 28–30). The Mexico ś teams in 2015 were 

from three public institutions (National Polytechnic Institute –IPN–, Autonomous 

University of Puebla –BUAP– and the Technological Institute of Poza Rica). IPN 

students made the 1-2-3 in Micro Sumo, 1-2 in Mini Sumo and first place in Nano Sumo 

(Crónica –anonymous–, 2015). IPN students obtained the second place in the Air Race 

category 2016 with an autonomous drone called Sanchito Mexicano (La Jornada en línea 

–La Redacción–, 2016). 

Previous innovative experiences constructed from the bottom are an alternative proof of 

how to boost the education achievements of poor communities or public educative 

institutions. This improvement would be even greater if they were supported resolutely 

and without concealment. It is not a coincidence that in a centralized, prescriptive and 

authoritarian educational system like the Mexican one, the innovations come from the 

base, that is, born in marginalized sectors and at the margin of the system (Barba & 

Zorrilla, 2010). The federal and state governments need to support the innovation in these 

sectors in a more compromised way and with more resources. 

Moreover, it is important to consider for future actions the Science and Mathematics 

programs for basic education developed by the Mexican Academy of Science, such as 

Summer in the Scientific Investigation, Teaching of Mathematics and Science in your 

School (AMC, 2017a). For instance, the last one was born in 2002, and links the 

scientific community with primary and secondary professors via a course focused on 

improving the teaching of Science and Mathematics. From 2001 to 2013, 7,086 

professors were prepared (AMC, 2017b). 

However this analysis was made in the basic achievements that are not fulfilled and the 

inequities between the more and less favored. The need to encourage projects linked to 

the ICT is unquestionable.
5

 As an example, we have in Mexico the proposal of 

Classroom of the Future of the Center of Applied Sciences and Technological 

Development of the Mexico National Autonomous University (Universidad Nacional 

Autónoma de México [Spanish acronym: UNAM]) (Gamboa, 2014). The basis of this 

proposal is an interactive surface “in which several users can collaborate without having 

to use a mouse or a keyboard; it’s enough to put, move, or remove physical elements 

from the surface to do all the actions that are traditionally done with a simulator” to work 

business and collaborative strategies, “to support and promote the collaborative work 

among students” (Gamboa, 2014). In particular, innovative STEM projects should be 

imposed to transform them in a more effective education programs, as was the case of the 

teaching of English in Mexico, with the help of the ICT. For instance, the Secondary 

Curriculum includes the realization of bimonthly projects. These projects should take into 

consideration ICT support, with students and teachers collaboration, as the 

systematization of these projects made by Harland (2011). 

In a different context, but not less important, BID Inspiring Innovations in Latin 

America ś report (2014) recognizes the International System UNO-Santillana (UNOi as 

the Spanish acronym) as one of the ten inspiring innovative cases in Latin America and 

                                                 
5
 ICT (Information and Communication Technologies) plus LCT (Learning and Knowledge Technologies), 

and EPT (Empowerment and Participation Technologies); called TIC, TAC, and TEP in Spanish 

(http://toyoutome.es/blog/tic-tac-tep-las-siglas-del-aprendizaje-aumentado/12734). 
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the only one in Mexico. UNOi is an integral teaching system, used for pedagogical and 

consultancy purposes, as a collaborative network and as an evaluation instrument that 

allows each school to be compared to other 700 schools, with Spanish and English 

textbooks, and digital resources, available offline or online, to run on mobile devices. The 

system pretends to improve the school operations with a management platform (LMS). 

The BID report includes trends on teaching systems, schools and students networks, 

science renew and technology innovations of the schools that are present at UNOi. Also, 

the report presents “secrets”, and one is the mysticism of contagion that reflects what 

UNOi has achieved since 2010. Although this case does not contribute directly to closing 

the STEM achievement gap in Mexico, the program has been so successful that it got 

financial support from the World Bank in 2014, and could contribute to show how to 

introduce the past trends in a more general way. 

What else should be done? 

First, it is necessary to continue developing the National Curriculum with only the 

key learnings and general standards so the teachers will be able to develop their own 

curriculum. However, this must be in accordance with the school and community context, 

which means working in collaboration with the schools of all the education levels. That 

policy could be gradually favored, for instance, first with open contests for those 

interested teachers where they could present projects and receive economical supports 

with the guarantees that the executions will be done in complete freedom. The 

mechanisms to select the projects that receive economical support should be transparent 

and strictly based on academic criteria
6
. All these measures will help to make the national 

curriculum more flexible and less “Omni-monopolized” or Omni-covered” (Cordera et al, 

2009, p. 35). 

The conclusions are a series of reflections to impulse the discussion mainly about the 

need foster innovation and strength the announced curricular autonomy, by considering 

learning achievements as the fundamental educative purpose and designing school as a 

learning community in interaction with the local, social and natural environment. This 

requires boost decisively the Program School at Center to make reality in short terms the 

autonomy of school’s management. The preceding discussion does not deny the need to 

implement wider state and federal policies as: 

 Raise the education expense as a percentage of the GDP, mainly with labeled 

budgets to take care and improve the schools’ infrastructure, develop innovation and 

educational investigation projects, emphasizing the importance of applying this in 

the poorest communities.  

 Set out to a larger impulse related to the scientific and technological investigation. 

This should be theoretical and applied, starting with a bigger federal budget bounded 

to this matter, including the incubation of new companies with favorable cost and 

feasibility studies. 

 Involve scientific community in more SMET programs for obligatory education 

(Basic and Middle Education). This should be done with interdisciplinary groups 

where the participation of specialists in the didactics of sciences, mathematics and 

technologies, apart from engineers, take place. 

                                                 
6
 Although this kind of contest has existed since the 1990s, their number needs to be increased. 
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