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Abstract 

 

The Hacienda de la Encarnación, located in Nicolás Romero, Estado de Mexico, is a significant element 

of the region’s historical and cultural heritage. Currently, it faces physical deterioration, social 

unawareness, and a lack of comprehensive preservation strategies, limiting its educational and cultural 

potential. This research proposes a digital recovery strategy based on three-dimensional (3D) modeling 

and augmented reality (AR), integrating inter-institutional and student participation for its conservation 

and dissemination. Using a qualitative approach, interviews were conducted with local authorities, 

chroniclers, and university community members, revealing student interest (93% expressed a desire to 

deepen their knowledge) and the site’s relevance as an educational resource and symbol of regional 

identity. The proposal includes digital repositories, virtual tours, and interactive materials, promoting 

heritage education, preservation, and the development of critical citizenship in the digital era. 
 

Digital Recovery Strategy for the Hacienda de la Encarnación as Historical/Cultural Heritage 

Objectives Methodology Contribution 

To propose a digital recovery strategy for the Hacienda 

de la Encarnación through an educational methodology. 

This strategy seeks to integrate academic knowledge 

with technical expertise to disseminate cultural heritage 

and foster inter-institutional participation. 

 

 

Identifying the historical and cultural 

background. 

 

To analyze the social, cultural, economic, 

and physical significance. 

 

To perform environmental, social, 

political, cultural, economic and physical 

diagnostics. 

 

 

 
 

 

Strategy, Historical/Cultural Heritage, Digital Recovery 

 

Resumen 

 

La Hacienda de la Encarnación, ubicada en Nicolás Romero, Estado de México, constituye un elemento 

significativo del patrimonio histórico y cultural regional. Actualmente, enfrenta deterioro físico, 

desconocimiento social y falta de estrategias integrales de preservación, lo que limita su aprovechamiento 

educativo y cultural. Esta investigación propone una estrategia de recuperación digital basada en 

modelado tridimensional (3D) y realidad aumentada (RA), integrando la participación interinstitucional 

y estudiantil para su conservación y difusión. Mediante un enfoque cualitativo, se realizaron entrevistas 

a autoridades locales, cronistas y miembros de la comunidad universitaria, evidenciando el interés de los 

estudiantes (93 % deseaba profundizar en su historia) y la relevancia del sitio como recurso educativo y 

símbolo de identidad regional. La propuesta contempla repositorios digitales, recorridos virtuales y 

materiales interactivos, promoviendo la enseñanza del patrimonio cultural, su preservación y la 

formación de ciudadanía crítica en la era digital. 

 
Estrategia de recuperación digital de la Hacienda de la Encarnación como patrimonio Histórico/Cultural 

Objetivos Metodología Contribución 
 

Proponer una estrategia de recuperación digital de la 

Hacienda de la Encarnación a través de una metodología 

educativa. Esta estrategia busca integrar el 

conocimiento académico con la experiencia técnica para 

difundir el patrimonio cultural y fomentar la 

participación interinstitucional. 

 

 

Identificar los antecedentes. 

 

Analizar la importancia social, cultural, 

económica y física. 

 

Realizar diagnósticos ambientales, 

sociales, políticos, culturales, económicos 

y físicos. 

 

 

 
 

 

Strategy, Historical/Cultural Heritage, Digital recovery 

Analysis and generation of an 

intervention strategy for digital 

recovery 

 

Recuperation 

Strategy 

History/ 
Culture 

Education 

Emerging 
Technologies 

Análisis y generación de estrategia 
digital recovery 

 

Estrategia de 

recuperación 

Historia/ 

Cultura 

Educacion  
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Introduction 

 

A digital recovery strategy is a planned set of actions, techniques, and tools aimed at preserving, 

restoring, protecting, and disseminating cultural, historical, or documentary heritage through digital 

means. Its main objective is to ensure the long-term conservation and access to resources that might 

otherwise deteriorate or be lost over time. 

 

The Hacienda de la Encarnación, located in Nicolás Romero, Estado de México, constitutes a 

historical and cultural heritage of great regional relevance. Currently, the property faces physical 

deterioration, lack of public awareness, and insufficient digital documentation, which puts its legacy at 

risk and limits its educational, tourism, and cultural utilization. 

 

The personality and needs of people are reflected in their homes, and similarly, every territory 

develops its identity based on the modifications imposed by its inhabitants. Therefore, the way people 

shape their environment creates a distinctive and singular landscape. This landscape, over time, 

transforms into a unique combination of changes and adaptations, acquiring profound meaning and 

leaving a lasting imprint on the collective memory, according to Delgado (2024). 

 

Given this situation, the present research proposes a comprehensive digital recovery strategy, 

based on three-dimensional modeling (3D), augmented reality (AR), and digital repositories, that 

incorporates inter-institutional and community participation, ensuring both the preservation of the 

property and the dissemination of its historical value. The hypothesis is that the implementation of this 

strategy will allow for the preservation, revaluation, and dissemination of the Hacienda, strengthening 

regional cultural identity and optimizing resources given budgetary constraints. 

 

The research is structured into the historical context, the theoretical framework on heritage and digital 

documentation, the applied qualitative methodology, the results of the community analysis, and the 

proposed digital recovery strategy, culminating in conclusions and recommendations for the management 

and conservation of historical-cultural heritage.  

 

1. Problem Statement 

 

The Hacienda de la Encarnación represents a key element of the region's historical and cultural heritage, 

as it reflects the architectural, social, and economic legacy of a significant era. However, the property 

currently faces a process of physical deterioration and a growing lack of awareness of its value among 

local communities due to the absence of comprehensive preservation strategies, the lack of digital 

documentation and limited accessibility to historical information has caused a large part of this legacy to 

remain at risk of disappearing, not only due to environmental and structural factors, but also because of 

the poor visibility in digital media and heritage consultation platforms. Este problema se ve agravado por 

la falta de políticas tecnológicas aplicadas a la conservación, que permitan crear repositorios digitales, 

modelos tridimensionales y recorridos virtuales capaces de acercar a la población a su patrimonio. 

 

If a digital recovery strategy is not implemented, the Hacienda runs the risk of losing valuable 

elements for the collective memory, hindering its integration into educational, tourism, and cultural 

projects that strengthen regional identity. This research seeks to respond to this need through the creation 

of a digital strategy that will allow not only the virtual preservation of the Hacienda de la Encarnación, 

but also promote its dissemination and revaluation in the digital age.  

 

2. General Objective 

 

To propose a digital recovery strategy for the Hacienda de la Encarnación through an educational 

methodology. This strategy seeks to integrate academic knowledge with technical expertise to 

disseminate cultural heritage and foster inter-institutional participation. 

 

3. Specific Objectives  

 

− Identify the historical-cultural background of the Hacienda de la Encarnación.  

− Analyze the importance of the space in relation to social, cultural, economic, and physical issues.  

https://share.google/p0pJAZ9VMdRkxezCD
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− Carry out a diagnosis of the spaces to identify their environmental, social, political, cultural, 

economic, and physical effects. 

− Develop a strategic proposal for the digital recovery of the historical/cultural heritage (Hacienda 

de la Encarnación). 

 

4. Theoretical Framework 

 

Cultural/Historical Heritage and the Importance of its Documentation 

 

Mexico possesses an immense quantity of historical elements; his heritage has been part of our cultural 

wealth for generations, showing us not only the great cultural richness we possess, but also the 

possibilities for contributing to social and educational elements through historical data. 

 

Human beings, through their historical background, have given rise to the construction of their 

culture. This shows that heritage constitutes a social construct and a dynamic phenomenon, serving as a 

valuable source for the exchange of knowledge, according to Álvarez (2020).. 

 

For Lowenthal D. (1998), an archaeological heritage is the cultural and natural legacy that 

societies choose to value and preserve; this is not merely a simple collection of historical memories, but 

rather a reflection of the communities, being a process in constant evolution where elements of the past 

are selected and reinterpreted to shape the identities and narratives that contemporary communities wish 

to keep alive, connecting the past with the present through a meaningful selection of memories and 

symbols that hold profound cultural and emotional value. 

 

Heritage stands as a tangible manifestation of history, constituting palpable historical evidence, 

according to Álvarez (2020). Heritage contributes substantially to the generation of identity and the 

development of a sense of belonging at a cultural level. Furthermore, it facilitates the transmission of 

cultural inheritance across diverse social strata. 

 

“When speaking of heritage, it is asserted that its proper documentation is the foundation for its 

conservation, management, and dissemination.” according to Quintanilla, Et al. (2023), documentation 

constitutes a fundamental pillar for the conservation of any historical element present in a culture. Its 

importance transcends mere physical preservation, encompassing the transmission of essential 

knowledge to future generations. This process ensures that new cohorts can understand and learn about 

their historical background and the evolution of their own cultural identity. Furthermore, documentation 

“serves as support for the administration in actions of protection, conservation, valorization, and 

dissemination, providing the necessary backing and knowledge to carry out the management of cultural 

assets,” according to Quintanilla, Et al. (2023). 

 

According to this year's bulletin from the Chamber of Deputies, the budget allocated to the 

cultural sector has experienced a significant decrease. Cámara de Diputados, (2024). This budgetary 

reduction has various negative consequences, ranging from the lack of trained personnel for cultural 

heritage documentation to insufficient funds earmarked for the restoration of historical sites.  

 

This situation considerably limits the protection, recovery, and restoration of historical sites, and 

in particular, of the architectural sites that Mexico possesses. The digital recovery of information related 

to cultural and historical heritage represents an effective solution to face current budgetary challenges. 

This approach offers multiple advantages: it provides flexibility in the management and access to data, 

allows for the integration of various media (images, audio, video, etc.) for comprehensive documentation, 

facilitates the efficient distribution of information, encourages user interaction, and generates significant 

savings in budgetary matters. This last point is crucial, as it allows for the visualization and study of 

historical architectural elements that would otherwise be inaccessible or would require large investments 

in their physical preservation. 

 

The current problematic state of historical heritage in Mexico, attributed to funding restrictions, 

lack of awareness, and cultural underutilization, has resulted in the deterioration and neglect of 

emblematic sites such as the Hacienda de la Encarnación. In response, this project aims to generate a 

methodology that aids in the recovery of the structure using 3D modeling and augmented reality 

 

http://dx.doi.org/10.5965/2175180312312020e0201
https://api.pageplace.de/preview/DT0400.9781107710641_A23761975/preview-9781107710641_A23761975.pdf
http://dx.doi.org/10.5965/2175180312312020e0201
https://digibug.ugr.es/bitstream/handle/10481/90669/2.%2bLos%2bSistemas%2bde%2bDocumentacio%cc%81n%2b.pdf?sequence=1&isAllowed=y
https://digibug.ugr.es/bitstream/handle/10481/90669/2.%2bLos%2bSistemas%2bde%2bDocumentacio%cc%81n%2b.pdf?sequence=1&isAllowed=y
https://comunicacionsocial.diputados.gob.mx/index.php/boletines/comision-de-cultura-y-cinematografia-aprueba-su-opinion-favorable-al-ppef-2025#:~:text=Para%202025%2C%20el%20monto%20asignado,mil%20700%20millones%20de%20pesos.
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Hacienda de la Encarnación: History, Economy, Territory, and Cultural Legacy. 

 

The Hacienda de la Encarnación, located in Nicolás Romero, Estado de México, is a monument that 

narrates the municipality's history since the 16th century. Initially known as Hacienda de los Corredores, 

it was renamed by Alonso Dávalos y Bracamonte, establishing the entailment of the Counts of Miravalle. 

Its importance was not only historical but also economic during the Viceroyalty, as it specialized in the 

extraction and commercialization of timber, a vital resource for Mexico City, and later due to a railway 

connection (1899-1940) that optimized its production. At its peak, it spanned over 16,000 hectares, noted 

for its monumental architecture featuring large towers, stables, and even a company store (tienda de 

raya), passing through the hands of figures such as Dr. José Ignacio Capetillo in the late 19th century. 

After the Revolution, the hacienda acquired a significant cultural legacy, becoming an iconic filming set 

for at least 19 Mexican films between 1954 and 1959, thus cementing its status as a reference point in 

the history of national cinema. Finally, in 1995, this historical landmark transformed into a center of 

knowledge by hosting the Universidad Tecnológica Fidel Velázquez, symbolizing a process of renewal. 

Nevertheless, the passage of time has left its mark on the structure, which has motivated the proposal of 

a “Digital Recovery Strategy” to preserve this historical and cultural heritage against the deterioration of 

its facilities, Zavala (2024). 

 

Digital Recovery Strategy for Historical/Cultural Heritage 

 

To begin an investigation focused on the recovery of historical/cultural heritage, it is fundamental to 

understand the nature of the research itself and its close relationship with the methodology needed for its 

development. According to Hernández, Baptista, and Fernández 2010, (as cited in Moreno, et al., 2023), 

“research is a process through which knowledge of reality is generated with the intention of explaining, 

understanding, and transforming it, according to the material and sociocultural needs that are rapidly 

changing”. 

 

As previously mentioned, in Mexico, there is a notable deficiency in the budget allocated for the 

preservation of historical and cultural heritage, which results in a lack of attention to numerous historical 

sites. This situation generates significant and progressive deterioration of these assets. This leads us to 

conclude that if the objectives of research are to explain, understand, and transform a reality in 

accordance with sociocultural needs, it demonstrates that the recovery of historical sites is fundamental 

for new generations.  

 

This not only mitigates the budgetary burden on the relevant agencies but also fulfills the three key 

objectives of the research: 

 

1. Explanation: New generations are informed about the events and the historical relevance of these 

places.  

 

2. Understanding: The importance of recovering these historical moments and the knowledge 

derived from them is underscored.  

 

3. Transformation: Methodologies for dealing with history are innovated, not only in their 

documentation but also in their dissemination through ways accessible to all of society. 

 

According to Moreno et al., (2023), “Every time an investigation is going to be conducted, it is 

necessary to establish a methodological process to obtain results and provide a solution to the problem 

posed”, which demonstrates that research requires a rigorous methodological process, which is essential 

for understanding the root of the problem and for developing an optimal and effective solution. 

 

This investigation is a case study that seeks to propose a digital recovery methodology for the 

historical/cultural heritage of the Hacienda de la Encarnación, located in Nicolás Romero.  

 

5. Research Methodology 

 

The present investigation is framed within a qualitative methodological approach. This decision is based 

on the nature of the study, which seeks to develop an inductive strategy aimed at resolving a specific 

social problem: the recovery of historical sites. 

https://api.pageplace.de/preview/DT0400.9781107710641_A23761975/preview-9781107710641_A23761975.pdf
https://doi.org/10.23913/ride.v13i26.1393
https://doi.org/10.23913/ride.v13i26.1393
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The choice of this methodology responds to the need to deeply understand the meanings, 

perceptions, and social dynamics that influence the process of deterioration and recovery of these spaces. 

As mentioned by De la Roche, et al. (2021), 'Qualitative methods are fundamental for providing 

descriptive information about a given population; they allow for finding answers to questions based on 

experience, where the obtained data are not quantifiable.' Based on the experience gained from executing 

various practices, a strategic framework is proposed for the digital recovery of a historical space, 

specifically the Hacienda de la Encarnación. This approach is founded on the identification of a series of 

sequential and systematic steps, designed to guide the process of digitalization and reconstruction of 

heritage sites  

 

Population and Sample 

 

For this Case Study research project, the student population of the Universidad Tecnológica Fidel 

Velázquez will be taken into account. This university is located, as previously mentioned, on the grounds 

of the Hacienda de la Encarnación, and has approximately 6,325 students. The selected sample will be 

probabilistic, random, and obtained using the formula, with a 95% confidence level and a 5% margin of 

error.  

 

𝑛 =   
𝑁

(1+𝑁 𝑒²) 
 

 

Where  

n= Sample size 

N= Student population (6325) 

e= margin of error (0.05) 

therefore, the result obtained for the sampling is 363 students. 

 

This article utilizes the case study approach because its central objective is the deep and intensive 

understanding of a phenomenon within its particular context, the municipality of Nicolás Romero, State 

of Mexico. This approach is not limited to description but seeks to explore how an event or a space 

functions, is represented, and generates diverse imaginaries, Avalle (2022). This methodological focus 

allows for deep analysis and the generation of a specific intervention strategy for the digital recovery of 

historical spaces. By applying this method, the identification of the key elements of a heritage site is 

facilitated, which in turn enables the creation of a coherent action plan for its digital replica and 

conservation.  

 

In this same vein, two types of data collection will be used: the conducting of interviews and field 

visits. 

 

6. Interviews Conducted 

 

For the development of the present investigation, three fundamental interviews were conducted, each 

with a specific focus and objective, directed at different key stakeholders related to the study topic. 

 

Interviews with Institutional Authorities 

 

The first interview was directed at the authorities of the Universidad Tecnológica Fidel Velázquez, 

specifically the Rector, Mtro. Rafael Adolfo Núñez González, and the Academic Secretary, Maestro José 

Ramiro Álvarez Flores. This process had a dual purpose: first, to obtain the necessary authorizations to 

access the physical space of interest; and second, to formalize the required permits for the collection of 

information from various sources, including official documentation, institutional records, and other 

materials relevant to the investigation. This stage was crucial to ensure the ethical and authorized 

development of the study of the necessary information to access the physical space of interest and the 

second to formalize the permits for the collection of information from various sources, including official 

documentation, records, and other materials relevant to the study.  

 

 

 

 

https://revistas.unicatolica.edu.co/revista/index.php/semillas/article/view/314
https://doi.org/10.22201/fcpys.2448492xe.2022.245.77473
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Interview with the Municipal Chronicler 

 

The second interview was conducted with the Municipal Chronicler of Nicolás Romero, Dr. Gilberto 

Vargas Arana. This arrangement was made possible thanks to the direct support of the Municipal 

President, Lic. Yoselin Nayeli Mendoza Ramírez, which facilitated access to specialized information of 

high historical value. The main purpose of this interview was to deepen the knowledge of the site, 

specifically to learn about the history of previous attempts to recover the Hacienda de la Encarnación, as 

well as to obtain a general historical overview of the location, covering its founding, evolution, and the 

most significant events that have marked its history. 

 

Surveys of the Student Community  

 

The third source of information consisted of a series of surveys applied to students of the Universidad 

Tecnológica Fidel Velázquez. The main objective was to explore the level of knowledge and the students' 

perception regarding the local historical heritage. Data collection focused on three key aspects: (1) 

awareness of the importance of the historical heritage present at the University, (2) knowledge or 

familiarity with the physical space of the Hacienda de la Encarnación, and (3) the interest expressed by 

the students in relation to the historical events linked to that place. This information proved essential for 

understanding the current connection between the university community and the heritage that surrounds 

it.  

 

7. Data Collection Instruments 

 

To obtain qualitative data, specific scripts were prepared that served as the basis for conducting the 

interviews with each of the key participants. This approach allowed for standardizing the process of 

obtaining information, ensuring that the central themes of the research were addressed systematically and 

coherently, and were comparable between interviews. Regarding the application of surveys, structured 

digital forms were designed and distributed using the WhatsApp messaging platform. In order to ensure 

adequate coverage and participation, the forms were initially sent to group leaders, who were then 

responsible for distributing them among the members of the student community. 

 

8. Strategy (Proposal of the Strategy) 

 

A. Preliminary Knowledge  

 

− Contextualization 

 

In order to initiate an investigation, it is essential to understand the current and historical environment of 

the heritage in question. Through this analysis, it is possible to grasp all the factors surrounding the 

historical building and its importance within the historical/cultural context. Based on this understanding, 

its relevance can be determined. At this point, the goal is to contextualize the heritage to understand its 

cultural and historical value in an integrated manner.  

 

− Actual Situation 

 

An exhaustive field investigation is initiated to obtain data that allows for the understanding of the 

historical property's situation. Through this work, the aim is to collect photographic and video evidence 

of its current condition, making it essential to record its state in detail. At this stage, the central objective 

is to document the condition of the property for subsequent analysis. 

 

B. Definition of Action Line 

 

− Central problem 
 

The need to carry out a digital recovery of historical heritage must be understood from its main root, and 

generate an understanding of why it has not been done before. Therefore, it is essential to analyze the 

reasons that have prevented its execution. In order to address this problem, a study is proposed that, 

through an exhaustive analysis, allows for the understanding of the factors that have generated this 

deficiency.  
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− Causes of the Problem 

 

Interviews and documentary research are generated with the aim of understanding the factors that 

originate the need to carry out the digital recovery of historical heritage. Due to this, qualitative data is 

collected for analysis. The absence of digital recovery can be observed, thus justifying this initiative. 

 

− Impact of the problem 

  

CIn order to understand the consequences of not having a digital recovery of heritage, its effect on the 

population and on the cultural and historical collection must be analyzed. Through this analysis, the 

impacts generated at a social and educational level are determined. At this point, the objective is to 

dimension the loss represented by failing to carry out the digital recovery.  

 

C. Predisposition of Conditions  

 

− By The Estado de México and Municipio 

 

− Regulatory Provisions. It is necessary to analyze the legislation and how it relates to other 

planning documents based on historical heritage to ensure the coherence of the already defined 

strategies.  

 

− Institution. The institutions that relate to or have involvement with the historical property must 

be identified with the purpose of verifying the existing relationship between them. Since 

establishing the connections between these entities is essential, the historical heritage can be 

documented comprehensively. Through this effort, the aim is to establish the necessary 

collaboration for the project's success.  
 

− Institutional Competence. The existence of adequate competencies for the conservation, 

restoration, and digital documentation of the historical heritage must be verified. Therefore, it's 

crucial to have trained personnel, appropriate resources, specialized technical knowledge, and a 

strong capacity for teamwork. Through this evaluation, the project's viability can be guaranteed. 

Thus, the availability of these capabilities is a determining factor for the initiative's success. 
 

− By the Institution  

 

− Management of Stakeholders. This refers to the administration of human resources by the 

institution, which makes the realization of this project possible. Therefore, it is crucial to assign 

the appropriate personnel for each task, guaranteeing the efficiency and success of the initiative. 
 

− Management of resources. This refers to the management of the material and technological 

resources necessary for the execution of the project. Through this management, the correct 

execution of the plan can be ensured, which is essential for the success of the initiative.  

 

D. Identification of Stakeholders 
 

The aim is to identify the people and/or resources involved that facilitate the project management from 

the initial contextualization to the execution of the digital recovery. In this regard, every key stakeholder 

must be recognized—that is, those whose participation ensures the success of the initiative. This way, an 

efficient framework for collaboration can be established. Thus, the correct management of the project 

will be possible.  
 

E. Participatory and Interdisciplinary Development of a Comprehensive  
 

− Data collection for 3D modeling 

 

Based on the information compiled through photographic and video captures, the necessary measurement 

data will be obtained. This will allow for the generation of the building's model for its digital 

reproduction. Therefore, in this step, capturing images and videos is fundamental for obtaining precise 

data that makes the creation of the digital model possible.  
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− Recovery of Filmographic and Photographic Material for Modeling  
 

Starting from the need to obtain a better understanding of how the original model of the historical 

property looked, a collection of filmographic and photographic data is required from the people involved. 

This allows for having a detailed visual record of its appearance. Therefore, collaboration with the 

stakeholders for the compilation of visual material is a crucial step for the digital recovery of the building.  
 

− Design of the Digital Recovery User Profile  

 

Through segmentation, the target audience for the project is determined. The purpose of this process is 

to understand who the project is aimed at in order to generate effective communication with that 

audience. This is why segmentation is crucial for properly orienting the communication strategy.  
 

− Relationship and Participation of Stakeholders  
 

This is why the relationship that exists between the stakeholders and the level of influence that each one 

exerts on the project must be identified. Furthermore, this identification is necessary to understand the 

possible changes that can be generated in the interactions and that will result in the digital recovery. 

Therefore, the analysis of key actors and their influence is fundamental to ensure the success and stability 

of the project.  

 

F. Collective and Precise Diagnosis of Challenges 

  

The collective diagnosis of challenges is carried out with the purpose of generating a shared context with 

various people involved in the project. Through this process, it is possible to obtain a more complete 

panorama of the problem. That is why collaboration is fundamental to achieve an integral understanding 

of the challenges presented.  

 

G. Harmonization of Efforts Among Institutions 
 

A good relationship and the union of efforts between the institutions involved are crucial for carrying out 

the project with the aim of creating an adequate interaction of information. That is why cooperation is 

necessary to ensure a good outcome. Likewise, efficient collaboration guarantees that the exchange of 

data is carried out optimally, which directly impacts the final result of the digital recovery. 

 

H. Design of Route 
 

− Work Plan 
 

For the realization of the project, a document is generated that breaks down all the necessary elements to 

carry out the digital recovery. The purpose of this document is to clearly determine the tasks, those 

responsible, the activities, the timelines, and the available resources. Through this work plan, a detailed 

guide for the project's execution is established. Furthermore, the document is essential for keeping all 

stakeholders aligned with the objectives.  
 

− Assignment of Roles within the Digital Recovery  
 

Starting from the need for each participant to understand the function they must fulfill, it is required to 

assign the corresponding responsibility in the development of the augmented reality, from the researchers 

to the assistants. This allows each individual to fulfill their role, which ensures an efficient execution of 

their tasks. Likewise, this clarity in roles facilitates organization and collaboration among all team 

members.  
 

− Model Virtual Elements for Augmented Reality  
 

The modeling of 3D elements is a fundamental step for digitally generating the structure of the historical 

heritage. The purpose of this modeling is to be able to visualize the complete building in a digital 

environment. Furthermore, the modeling of 3D elements allows for a faithful and detailed representation 

of all the elements that made up the structure of the Hacienda, which helps us to generate an adequate 

digital replica. 
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− Develop digital components for their incorporation into modeling 

 

Digital files such as photo retouches, vectorizations, and digital illustrations are generated through an 

editing process, with the purpose of obtaining textures for the visualization of digital recovery in 

augmented reality. 

 

− Adaptation and optimization of files for Augmented Reality  

 

Starting from the necessity of a correct visualization, two key processes must be carried out. The first, 

through which compatibility is ensured, is the adaptation of 3D files. This allows the digital model to 

meet the platform's technical requirements, such as format, dimension adjustment, and structure 

modification. 

 

Likewise, the second process seeks to improve the file's performance with the purpose of 

optimizing it. This optimization is carried out without affecting the visual quality and may include data 

compression, polygon reduction, and texture simplification. 

 

− Handling of Augmented Reality development tools 

 

Once all the modeling and texturing elements have been incorporated, it is necessary to integrate the 

augmented reality tools. Through these tools, various elements can be added, from the visualization of 

spaces to the incorporation of historical sites. Likewise, the augmented reality elements can be created 

within the software designated for this purpose.  

 

− Publication of Augmented Reality  

 

The final step in generating knowledge in augmented reality is its publication. With the purpose of 

sharing information, publication allows education to reach all students. This demonstrates the importance 

of making this knowledge accessible so they can understand it and benefit from it. Thus, the goal of 

disseminating learning widely and effectively is visualized. 

 

I. Selection of evaluation and tracking tools  

 

Through evaluation and tracking, we can review the elements that need to be improved. That is why two 

tools will be used for this task. 

 

The first are the statistics provided by the augmented reality software, such as the tool's usage 

statistics. Likewise, a survey will be applied to verify the learning and understand the usefulness that the 

tool had for the students. 

 

This reveals the importance of a dual approach to obtaining a complete view of performance. 

However, the combination of quantitative and qualitative data will allow us to make more informed 

decisions. 

 

9. Discussions  

 

The proposed digital recovery strategy is grounded in a structured sequence of steps that require the use 

of advanced computer tools. It is fundamental to address the concern inherent in rapid technological 

evolution. Regarding this point, Ruiz (2002)already noted that "the most important problem of the 

methodology consisted of the danger of its rapid obsolescence." 

 

Unlike the methodology proposed by Ruiz, which was based on the use of AutoCAD to generate 

2D models of floor plans and elevations through files, the current strategy focuses on 3D modeling using 

Maya software. Furthermore, the use of artificial intelligence will be integrated for the recreation of 

certain architectural elements. It is expected that this technology will not incur in upcoming obsolescence, 

but will, on the contrary, demonstrate the capacity for evolution and adaptation to new emerging 

technologies. 

http://www.ugr.es/~jafruiz/Mezquita.pdf
http://www.ugr.es/~jafruiz/Mezquita.pdf
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The viability of these tools is corroborated by previous work, such as that by Barreau, J.-B., et al. 

(2020), which documents the success of the exhibition "Rennes, les vies d’une ville." This study reveals 

that a survey conducted by the Specialized Institute of Culture (France) yielded a favorable result 

regarding the representation of a historical building in 3D modeling.  

 

However, upon contrasting this data with the baseline research conducted for this project, an 

initial disparity is observed: the majority of surveyed students expressed an explicit interest in learning 

about the historical monument.  

 

Even considering this difference, this panorama generates an extremely relevant future projection: 

it not only underscores the potential for success of our digitalization initiative, but also emphasizes the 

necessity and relevance of extending these types of digital recovery projects to multiple buildings or 

monuments in identical circumstances, which confirms the relevance of this methodology.  

 

The proposed digital recovery of the Hacienda de la Encarnación aligns with recent national 

efforts, such as the initiative by Tecnológico de Monterrey and Fundación FEMSA, aimed at the 

digitalization of over one million heritage images (El Porvenir, 2024). This parallelism demonstrates the 

potential of emerging technologies for large-scale cultural preservation.  

 

The results obtained in this research confirm the relevance and necessity of implementing a 

strategy for the digital recovery of the historical-cultural heritage represented by the Hacienda de la 

Encarnación. The findings confirm what was stated in the theoretical framework. 

 

In summary, the discussion demonstrates that the digital recovery of the Hacienda de la 

Encarnación's heritage not only addresses a critical conservation need but also stands as an opportunity 

to strengthen identity, education, and technological innovation from a local perspective with regional 

impact.  

 

10. Results  

 

The perception and knowledge of university students about the hacienda that houses the campus, its 

history, and its cultural relevance.  

 

Knowledge of the Location and the Name 

 

94% of the surveyed students correctly identified the university's location within the grounds of a 

hacienda. However, only 60% know the correct name of the hacienda, which suggests a familiarity with 

the place but a lack of knowledge regarding its official designation.  

 

Reasons for the visit and access  

 

70% of the students have visited the hacienda for reasons unrelated to academic activities. The most cited 

reasons are curiosity and taking photographs, in addition to some classes being held in its facilities. 

However, it is important to point out that there are areas with restricted access, mainly for safety reasons 

due to the structural deterioration of certain parts of the building. 

 

Historical Facts and Perception of the Hacienda 

 

70% of the students state that they know some relevant historical fact associated with the hacienda. 

Among the most recognized events is the filming of Mexican cinema movies, although few remember 

the specific titles. The most mentioned films were "Las Coronelas" and "El Jinete sin Cabeza." 

Knowledge about the hacienda's economic relevance, such as the wood supply or the passage of the 

railway, is scarce among the students. 

 

 

 

 

 

 

https://doi.org/10.4995/var.2020.12653
https://doi.org/10.4995/var.2020.12653
https://elporvenir.mx/cultural/impulsan-la-preservacion-digital-del-patrimonio-cultural/837141
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Perception of the Municipal Historical Context  

 

The students' knowledge of the historical context of the municipality of Nicolás Romero is limited. Most 

only mention the existence of the textile and paper factories, and its role as a setting in the Mexican 

Revolution. Regarding the hacienda, the narratives focus on myths and legends rather than documented 

historical facts.  

 

The Hacienda as Cultural Heritage  

 

A resounding 85% of students consider the hacienda to be a cultural heritage site. Their arguments are 

based on the age and history of the place, and they cite it as a key element of the municipality's identity. 

In their own words: "It is part of the municipality's history, preserves colonial architecture, and recalls 

the economic and social life of other eras. Furthermore, it is a symbol of identity for Nicolás Romero."  

 

Interest in Knowledge and Dissemination 

 

93% of the students expressed an active desire to visit the hacienda and delve into its history, with the 

aim of seeing it as it was in its beginnings. 95% consider the dissemination of its history and cultural 

value to be fundamental. They argue that this dissemination creates a connection with other histories, 

fosters university and municipal identity, and can promote actions for its conservation and restoration as 

historical-cultural heritage.  

 

The second interview, of utmost importance for the research, was conducted with the chronicler 

of the municipality of Nicolás Romero, Dr. Gilberto Vargas Arana. This arrangement was possible thanks 

to the direct support of the Municipal President, Lic. Yoselin Nayeli Mendoza Ramírez, which facilitated 

access to specialized information of high historical value.  

 

The main objective of this interview was to deepen the knowledge of the historical site of the 

Hacienda de la Encarnación. Specifically, the goal was to learn about the background of previous 

attempts at the property's recovery and to obtain a general historical overview, including its founding, 

evolution, and the most significant events that have marked its history. 

 

11. Conclusions 

 

The implementation of a digital recovery strategy for the Hacienda de la Encarnación is not just a 

technological project, but a cultural and educational incentive. The findings presented in the previous 

analysis show a significant gap: while there is a high perception of the hacienda as cultural heritage, 

detailed knowledge about its history, economy, and relevant facts of the municipality is limited among 

both the student population and the local community. 

 

Ultimately, a strategy for the digital recovery of the hacienda's historical-cultural heritage is not 

only a valuable tool for preservation, but also sets a fundamental precedent for future initiatives in the 

region and beyond, being crucial for:  

 

− Promote Knowledge: generalizing access to history, converting data into a coherent and attractive 

narrative for everyone.  

 

− Drive Conservation: by generating greater awareness and appreciation for the Hacienda, the 

community is motivated to participate in its protection and physical preservation.  

 

− Foster Identity: It helps students connect with the history of their university and their 

municipality, creating a sense of belonging and pride.  

 

− In summary, the digital strategy not only preserves the past but also builds a more informed and 

connected future for the university community and the municipality of Nicolás Romero.  
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