




Artificial intelligence in education and its human rights - based use at the service of the advancement of the right to education: The Case of Mexico
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This article is drafted as a contribution to the annual thematic report of the Special Rapporteur of Right to Education to be presented to the UN General Assembly in October 2024. It focuses on Artificial Intelligence and its use and application in the case of Mexico as a UN Member State and its education system.

The authors include:
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The authors have selected the case of Mexico providing a general background and have replied to a selection of questions proposed by the Special Rapporteur including a) the use of AI tools and systems in the Mexican education system; b) legislations and policies framing AI and its use; c) initiatives and mechanisms promoting digital skills and inclusion and finally d) challenges in implementing AI. 
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Mexico, an OECD country and home to a rich cultural and linguistic diversity, is the second largest economy in Latin America (1.4 trillion USD) with a high HDI (0.781) and Gini index of 45.5.  According to World Bank country report on Mexico (2022), the official multidimensional poverty rate has decreased from 43.2 percent in 2016 to 41.9 percent in 2018 but, it has “rebounded to 43.9 percent in 2020. Southern rural areas display higher social deprivation, with Chiapas and Guerrero having the highest poverty rates in 2020 at 66.4 and 75.5 percent, respectively. The  population of the country is 136 million in May 2024 and is reported to be affected by the highest rate of poverty and income inequality in the OECD which calls for furthering efforts towards social and economic safety and protection.
As a signatory to the right to education, compulsory education in Mexico starts from the age of 3 (ECE) to 17 (Upper secondary) accommodating a current number of 37 million students and some 2 million teachers in 265,000 schools (UNESCO, 2024). The public investment in children and adolescents has decreased “from 3.3% of GDP in 2018 to 2.9% in 2023” (UNICEF, 2023) with the ECE sector receiving the least of this public investment (0.5% of GDP in 2020). Recovery from COVID-19 and the prolonged school closure has been slow resulting in high dropout rates. This entails that “coverage of mandatory basic education in schools decreased 6.3 points, from 96.8% in the 2014–2015 cycle, to 90.8% in 2022–2023. Main decline was in secondary schools (8.5 points), followed by primary (5.5) and preschool (5.2). Terminal efficiency in primary schools remained stable (approximately 97%)” (UNICEF, 2023). Among 15-19 years old, the Mexican education system is reported to have 26% enrolled in general upper secondary compared to 37% OECD average, 16% in VET compared to 23%, and only 5% in lower secondary programs compared to 12%. According to OECD (2023), 20% of young adults in Mexico aged 18-24 are not in education, employment or training (NEET) which is higher than the average 14.7% across OECD countries. 
Right to access, participation, and completion of education in Mexico is affected by different and intersectionality of factors. For instance, socio-economic and ethnic backgrounds as well as urban/rural divide in Mexico bear impact on completion rates across all levels of education with the gap increasing in higher levels of education and in transition stages. According to World Inequality Database on Education (2024) completion rate among the poorest is 96% compared to the richest 100% at primary level while it shifts to only 42% and 81% (respectively) at upper secondary. About 11% of the variance in students’ science performance in PISA 2015 was accounted for by differences in students’ socio-economic status which is close to the OECD average: 13%, (OECD PISA report 2015). 
Digital divide is another source of inequalities at social and educational levels. Mexico ranks low in access to digital infrastructure hence the stark differences in household digitalization and access to internet in schools. In 2021, the country ranked 56 out of 64 countries in the world digital competitiveness ranking (by International Institute of Management Development). While the 2014 reform of the telecommunication has improved access to mobile broadbands, in 2019 the percentage of mobile broadband subscriptions remained 20% below the OECD average and the fixed broadband subscription is well below the OECD average with most subscriptions featuring slow internet download (below 25 megabits per second), (OECD, 2022). 
Inequalities in access to digital technology persist across the country particularly affecting low-income and rural households with life course impacts on their education attainment and transition to the labor market. This digital divide was more evident during the pandemic with only 58% of Mexican schools having access to internet compared to an OECD average of 97% in North America. This led authorities to deploy learning tools such as television to reach out to students around the country to ensure access to education. Despite these efforts, the education gap in internet use among younger adults highlights “the risk of a persistent digital divide that might strengthen socio-economic disparities and enlarge inequalities” (OECD,2020). 
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Recognizing the potential of digitalization and AI and as part of the National Development Plan (NDP) a National Digital Strategy (NDS) has been developed in 2018. 
The NDP focuses on five major objectives including: peace, inclusion, quality of education, prosperity, and increased global responsibility. Within the framework of the NDP, the NDS aims to build a “digital Mexico” hence using technology and innovation for national development. The NDS has resulted in national policies that focus on connectivity, data, digital inclusion, digital skills, and interoperability. There is an urge to further investments in digital technology rapidly as Enrique Sucar1 asserts “Mexico must be prepared to be a key actor of its development and not only an observer, (2018).
Therefore, joining the most technologically advanced countries in the world and as the first country in Latin America, Mexico launched a national artificial intelligence (AI) strategy in 2018. The strategy[footnoteRef:1] calls for the following actions: [1:  https://datos.gob.mx/blog/estrategia-de-inteligencia-artificial-mx-2018?category=noticias&tag=nula] 

· Developing an AI subcommittee within the Intergovernmental Commission for Electronic Governance, to promote multi-sectoral dialogue and approaches;
· Mapping use cases and needs of industry, and identifying best practices within government;
· Promoting Mexico’s international leadership in digital policy, with a special emphasis on the OECD and D7;
· Opening up the recommendations of the report for public consultation;
· Working with experts and citizens through the AI subcommittee to ensure the continuity of these efforts with future governments.
It is also during the launch of this NSD that a multidisciplinary and multi-sectoral coalition called AI2030Mx[footnoteRef:2] composed of nine institutions is established. This committee created the first national agenda on AI in Mexico in September 2020.  [2:  https://www.ia2030.mx/agenda2020] 
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The potential of social applications of AI in Mexico, including in education, is high with possible positive trickle-down effects on access, equal opportunities and improvement of learning, teaching, and assessment quality. The Puebla’s Digital Government Agenda (2011-17) and the Punto Mexico Conectado (digital inclusion center) can be referred to as part of the overarching governmental aim towards social and economic development through ICT to improve quality and access to education, among other objectives.
The digital infrastructure and open data policies in the country are well established to ensure the implementation of the national strategy- Mexico is ranked 5th in data availability and 9th in data capability. However, the Oxford Insights’ Government AI readiness Index places Mexico at 22nd rank among 35 OECD countries with low tech skills (ranked 35th), digitalization (ranked 33rd), digital public services (ranked 17th) and innovation (ranked 35th) which are crucial preconditions for implementation of AI at both socio-economic and educational levels. Alongside governmental readiness, there are civil society groups that are actively working on the AI sector in Mexico and on projects such as the AI 2030 roadmap. Likewise, AI startups and companies such as Kreiger, Yalo, Data Wuki, and Nearshore, among others are working on machine learning, natural language processing, computer vision and other innovative solutions.  
As part of digital inclusion and digital skills priority objectives of the NDS, the Mexican government has taken several initiatives as outlined by the White Paper drafted by the British embassy in Mexico (2018, P.16-17). These include:
“@prende 2.0:32 an initiative which aims to promote the development of digital skills and computational thinking with the potential of impacting 25 million students enrolled at the basic education level in more than 220,000 schools and 1.5 million teaching staff in the public education system. 
• MéxicoX:33 an online platform of free courses administered by the Ministry for Public Education (SEP), in coordination with the NDS and operated by the General Directorate of Educational Television. 
• Código X:34 an initiative that promotes the inclusion of girls and women in Information and Communication Technology (ICT) by coordinating the efforts of industry, civil society, academia, and government to disseminate knowledge and opportunities. 
• Mujer Migrante:35 a web portal that provides reliable and timely information for migrant women and their families in Mexico and abroad, but particularly in the US. Additionally, it provides free training in diverse ICT-related subjects, including e-commerce. 
• Industrial Innovation Centers (IICs):36 17 centers throughout Mexico created by the Ministry of Economy, through the Program for the Development of the Software Industry (PROSOFT), to assist in the adoption and development of new technologies based on industry and market needs, as well as to develop human capital.”

In a similar vein, across different levels of education, initiatives to integrate AI have been developing in Mexico. For instance, at primary and secondary levels, AI-powered tools and platforms have been used as virtual assistants for adaptive learning and automated grading by teachers. 

At tertiary level, several initiatives have already been implemented. Universities like Tecnológico de Monterrey already show the incorporation of AI in their curriculum to ensure personalized learning experiences. The Wizeline Academy is another initiative aimed at STEM students that offers free courses on AI, and machine learning along with mentorship to help talented students pursue high-level professional roles. For personalised learning, the university of el Tec de Monterrey launched its very own interactive courseware TecGPT. As such, the university has become the first in Latin America to deliver an impactful and affordable learning and teaching experience to its students. The adaptability of TecGPT’s generative technology allows it to generate and modify ideas, create images and carry out payment procedures. This tool has made a historical advancement in information technology for the school, as its predecessor Tecbot would only provide fabricated chatbot answers. 

In addition, national and collaborative schemes in policy development, training, and funding are facilitating innovation and access to AI- generated opportunities towards sustainable social and economic development of the country. The Ministry of Innovation, Science and Technology prepares higher education students to face the challenges of the fourth industrial revolution through its Industry 4.0 enablers training and certifying students on AI and IT related skills. Another significant initiative is Jalisco Talent Land- a collaboration among federal and local governments, academia, industry, and civil society. The program is aimed at all aged 18-35 offering training on digital skills and creating synergies of collaboration among higher education institutions, private sector, and public authorities to tackle social challenges through AI. Another example is AI4Good Prize initiative, created by the AI4Good Mexico Foundation. This competition annually recognizes innovations in AI technology for the use of social good in education. Although still in their early stages, the winners contribute to the potential use and application of AI tools in teaching and learning enhancement. The winners are chosen by a group of academic institutions, non-profit organizations, private and public as well as social sector stakeholders based on the, "potential to make a positive and lasting impact on society, evidence of how they have taken into account the UN Sustainable Development Goals (SDG), (Saturdays.AI, 2024).”. Finally, the launch of the IA2030Mx citizen coalition in 2018- as explained previously- presented an agenda towards the strategic handling of AI in the government, industry, academic and civil society sectors until 2030. One of the six main objectives of this multi-sector coalition includes the development of AI towards skills, capacities and education.

In Research and Development (R&D), Mexico’s National Council of Science and Technology (Conacyt) supported 144 projects related to AI, with an investment of more than 432 million Mexican pesos. Conacyt has supported 16 projects on data mining and big data between 2011 and 2017” (White Paper, 2018, P. 20).
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[bookmark: _bookmark2]As a UN Member State, Mexico surely pursues to implement the UNESCO Guidance for Generative AI in Education and Research. A first attempt to create a global standard, this UNESCO guideline advocates implementing regulations on Generative AI (GenAI) in education and research. It includes the requirement of validation of AI systems by educational institutions, the consideration of age limits for classroom use and mandating data privacy protection of students to prevent any harm from AI integration.

Prior to 2024 and due to a lack of specific legal framework on AI, several laws and organizations have been drawn upon to regulate AI use and application. The Data Protection Law (Ley Federal de Protection de Datos Personales) and the Consumer Protection Law (Ley Federal de la Protection del Consumidor) are just two of these laws connected to the use of AI in general. In April 2023, the National Alliance for Artificial Intelligence (Alianza Nacional de Inteligencia Artificial, or INIA) was created by the Mexican Senate to, “recognize and fortify the AI ecosystem in Mexico by seeking a legal basis for proposing and creating regulatory frameworks specifically for AI”, (Chambers & Partners, 2023). Additionally, the Mexican Chamber of Commerce has begun debating initiatives in AI and machine-learning across several industries where it is anticipated to act on, one of these being the leaning industry.

In addition to the above-mentioned laws and regulations, regulatory regimes are overseen by specialized agencies such as the National Institute of Transparency, Access to Information and Protection of Personal Data (INAI) as previously mentioned and the Federal Consumer Protection Agency (Procuraduría Federal del Consumidor, or PROFECO) which is responsible for protecting consumer (in this case students) and their rights to unfair AI practices.

More recently and in February 2024, a new bill called “Federal Law regulating AI” has been presented by Senator Ricardo Monreal of the Morena political party (left-wing). Inspired by the EU and Chilean proposals, this bill seeks to establish a regulatory framework based on authorizations and fines hence with significant impact on the development and commercialization of AI in Mexico. Among its propositions, the bill seeks to establish an AI Commission from among scientific and academic communities to advise the Federal Telecommunications Institute. This can potentially lead to better regulation in use and application of AI in education through evidence-based policies.

Inside the education sector and at tertiary level, AI-based systems such as Turnitin and Unicheck are some of the many AI-detection checkers which are generally used to detect academic plagiarism. Universities like El Tec de Monterrey and UDEM have taken initiative in implementing AI tools to prevent its misuse and, “dive into the research topics where Artificial Intelligence is active”, (UDEM, 2024).
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The AI20230Mx national AI Agenda (2020) identifies six axes of challenges in the implementation and integration of AI in Mexico. These include ethics; government and governance and public services, data and digital infrastructure and cybersecurity; skills, abilities and education; zooming in on Mexicans abroad; and Research and development.

Several challenges explained in the National Agenda can be relevant to advancing and/or undermining right to education in Mexico that are selected and outlined here below:

1. Lack of connectivity and inequality in access and inclusion of indigenous people in digital systems (knowing that in the 2015 census, 21.5% of the Mexican population identify as indigenous).
2. Bias in AI towards women and indigenous populations resulting in social, educational and economic inequalities.
3. Lack of clarity and knowledge on teaching AI as a study subject and the appropriate level of education to start teaching AI in academic or technical programs.
4. Lack of mechanisms to facilitate intersectoral exchange of knowledge and human resources between academia, industry, and the government.
5. Inadequate investment and funding in AI and technology related research 
6. Lack of clear connection between AI and SDGs
7. Lack of guidelines for schools and universities to know what to teach, how to teach it, who to hire, and how to evaluate using AI. They need to know how to obtain resources, to finance R&D, and in what areas, as well as understanding how to patent solutions and enter the private industry.
8. Need to further develop alternative education to create a pool of experts in computer sciences and AI
9. Lack of sufficient textbooks and materials on AI in Spanish
10. Lack of an independent body to monitor and audit the use of AI systems.
11. Lack of practical tools to adopt international guidelines.
12. Persisting ethical concerns regarding data-privacy, security, and potential job displacements

As digital technology use in society at large and in schools increased during COVID-19 pandemic, several other challenges were revealed. At school level, these included lack of knowledge among students and teachers, “lack of adequate strategies and infrastructure, and lack of data – not to mention the costs and time required for implementation” (Chambers & Partners, 2023)”. 
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The rise of AI technologies can potentially transform the Mexican society and economy as well as its education sector. As it was discussed, the government of Mexico has already taken good steps towards regulating and integrating AI in society and education. In line with UNSDGs, the Mexican government can further its investment and policymaking in areas such as poverty reduction through digital skill and competency improvement, gender equality through incentivizing access and participation of women in STEM fields (including AI), improving good governance of education sector through digitalization and e-government, and tackling educational inequalities by developing the necessary infrastructure, improving access, participation and completion among all students regardless of their socio-economic, gender, and ethnic backgrounds with specific social welfare policies to include for the most vulnerable, i.e., the indigenous populations. 

With regards to right to education, public and private initiatives to increase access to training for all requires the development of a national strategy to specifically aim to reduce life course accumulation of dis/advantages among different socio-economic, linguistic, urban/rural, and indigenous populations. It also requires national plans to train teachers, equip all schools with necessary infrastructure and data privacy tools, as well as public advocacy and awareness raising programs on the use and application of AI in society and in education. The use and application of AI, although beneficial and relevant in positioning Mexico as a leader in the field, cannot, by itself, lead to a comprehensive and overarching shift in pressing challenges such as poverty, social and educational inequalities, peace, and security.
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