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Abstract 

The objective of this research was to analyze how experiential learning is synergistically related to the development of a safety culture, 
under the special conditions of the COVID-19 pandemic in university students. The methodological approach was focused on a 
triangulated mixed design perspective, which allows integration of the qualitative and quantitative results derived from the 
educational experience of the pilot implementation of the model with a sample of students of the VII cycle of the Industrial Engineering 
program. The results obtained showed the relevance of the application of experiential learning to achieve the development of a safety 
culture in students. It was observed that active experimentation was the experiential learning factor that was most closely related to 
training in safety and skills. In this way, experiential learning through dynamism and experiential experiences manages to generate a 
safety culture. In conclusion, experiential learning manages to be an adequate strategy for the development of a culture of safety in 
students.      
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1. INTRODUCTION 

University education with the exponential increase in technology faces challenges in adapting to the 
changes posed by the knowledge society (Ayala, 2020; Levis, 2023). In this sense, learning theories have gone 
from a behavioral conception to a constructivist position, granting a different epistemological, theoretical, 
referential, and contextual framework. In this transformational process, it was determined that learning 
should be constructive, experimental, and permanent. However, there are exogenous and endogenous factors 
that affect the learning of students at the higher level (Bacilio, Pulcha & Poma, 2020). 

Based on the unique biosafety conditions associated with the health contingencies resulting from the 
COVID-19 pandemic, the Industrial Safety subject in the Industrial Engineering program aims to develop in the 
student the ability to identify the risks that affect safety and hygiene in the work environment and apply the 
necessary measures to control them. This will allow the student to develop a culture of safety. Likewise, this 
subject is of a theoretical and practical nature, for which field practices are of the utmost importance for the 
achievement of the proposed capacities in the students, the same ones that will be reflected in their 
professional actions (Onge, et al., 2013; Chaparro, 2020; Fuentes et al., 2019; Baena, 2019; ILO, 2020; Palmer, 
et al., 2021).  

There is little concern on the part of certain industries about the development of work safety, which 
generates a general dilemma in the country. The application of experiential learning techniques to increase 
awareness, create preventative behaviors that are a part of the safety culture, and sensitize people is 
considered relevant in the context of this research (Stuart, 2014; Ramirez-Asis, et al., 2020; Rojas, 2019). 

Among the main theoretical and empirical references associated with this study are the contributions, 
initially from Kolb (1984) who defined experiential learning as "the process by which knowledge is created 
through the transformation of experience, which results from the combination of understanding and 
transformation experience". In this way, experiential learning is a knowledge construction process that implies 
creativity in the four moments proposed: concrete experience, abstract conceptualization, reflective 
observation, and active experimentation, which respond to contextual demands (Kolb & Kolb, 2005). 

Alarcón-Díaz et al., (2019) implemented the model of experiential learning from a mixed methodological 
perspective, highlighting the relevance in its quantitative and qualitative contribution, from the appreciation 
of the farmers exposed to the program based on experiential learning, and showing the significant importance 
of learning based on this strategy. Briceño et al., (2019) argue that experiential learning makes use of the 
integration of knowledge, skills, and attitudes, articulated with the development of skills aimed at transferring 
what is learned within the educational environment and applied in different everyday contexts. COA (2018), 
and Love (2024) asserted that experiential learning is closely related to the commitment to safety and 
responsibility that students must develop, to respond appropriately to risks and develop prevention practices 
by nature and biosafety conditions in their work, especially when exposed to real experiences that generate a 
cognitive, emotional, and behavioral impact against the risks and prevention of occupational accidents.  

Given the above, in the analyzed sample, the field practices are aimed at identifying possible existing 
occupational risks, defining preventive measures to reduce or avoid possible existing risks in each of the jobs, 
and evaluating the risks that may exist based on concrete experience, reflective observation, abstract 
conceptualization, and active experimentation. In this way, experiential learning allows the individual to 
develop the ability to be the creator and connector of his own life, build his knowledge to develop skills, and 
reinforce his values directly from experience (Bacilio et al., 2020).  
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Experiential learning proposes an active attitude of the student, which is established by starting from their 
relationship with the contents from an angle that arouses greater interest, which favors their motivation in 
the process and the retention of knowledge (Stemn et al., 2019; Salas, 2018). In this context, virtual reality 
and virtual laboratories increase and reinforce the learning processes in university students and design 
enterprise software as a technology for learning and knowledge applied to safety culture in topics then laboral 
and prevention risk (Gavitte et al., 2024; Afsharipour & Maghoul 2024; Stemn et al., 2019; Sofri et al., 2024; 
Díaz-López et al., 2020; Velandia, 2020; Toyoda et al., 2022). 

1.1. Purpose of study 

Through probing this phenomenon, the research problem was able to uncover how, in the VII cycle of a 
private university in Lima, experiential learning supports students' development of a safety culture from their 
subjective and intersubjective perceptions (Bacilio et al., 2020). Consequently, the central problem of the 
research arises: How is the experiential learning model synergistically articulated with the development of a 
safety culture aimed at identifying risks and promoting preventive behaviors in industrial engineering students 
in times of pandemic?  

2. METHODS AND MATERIALS 

The methodological approach was focused from a triangulated mixed design perspective (Kelle et al., 2019), 
which allows integration of the qualitative and quantitative results, applied in this case from the educational 
experience of the pilot implementation of the model with a sample of students of the VII cycle of the Industrial 
Engineering program (Bacilio et al., 2020). 

2.1. Data collection tools 

As a result of the mixed methodological perspective, a semi-structured interview was designed and 
validated by judges based on the formulation of a consistency and operationalization matrix with the 
indicators associated with the safety culture and its synergistic articulation with the experiential learning 
model (Guldenmund, 2007; Canchola, et al., 2021). The interview was made up of (16) items aimed at 
qualitatively and quantitatively assessing the components of experiential learning with their associated 
dimensions (concrete experiences, reflective observation, abstract conceptualization, and active 
experimentation); articulated with the safety culture component, associated dimensions were also identified 
(hazard and risk management, safety and skills training, accident investigation, and safety and responsibility 
commitment). 

2.2. Procedure 

At the procedural level, the experiential learning model and the semi-structured interview were 
implemented under the virtual modality due to the context of the national state of emergency due to COVID-
19. The first contact was made with the students to coordinate their participation and the time of the 
interview. Informed consent was requested previously to ensure compliance with ethical standards in social 
and educational research.  

The interview was held on weekends for the convenience of the participants. In this way, through the Zoom 
platform, the interviews were conducted, which were recorded before agreement with the interviewees. The 
moderators of the interview were the authors of the thesis. The information obtained from the interviews was 
systematized, and then the categorization and segmentation of the terms and phrases was conducted. 
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Additionally, the assessments associated with the student's perception of their experience in the development 
of the course were analyzed. 

3.  RESULTS 

The main findings derived from the pilot implementation of the experiential learning model synergistically 
articulated with the culture of safety are presented below, based on the conceptions and assessments 
reported by the students in the items of the semi-structured interview. In the first instance, the qualitative 
analysis of the emerging categories derived from the content analysis of the interviews is presented, in the 
second instance the main quantitative perceptual assessment reports are presented and finally an integrative 
design is presented that illustrates the synergistic relationship between the learning model experience and 
the development of a safety culture. 

3.1.  Experiential learning 

1. Concrete Experiences: As part of experiential learning, the category of concrete experiences is linked 
to the affective and emotional world of the student. It is considered a main category since the experiential 
learning process is based on assimilation, understanding, and transformation which indicates that the student 
generates an emotional bond with the content. Students, who perceive that concrete experiences are more 
effective for their learning, are characterized by being close and affectionate in their interpersonal 
relationships. 

2. Reflective Observation: As part of experiential learning, reflective observation gains insight into 
experience. This allows for sharpening the analysis and reaching an inferential and critical level. It is a process 
where observation is used to understand the logic of a situation and the meaning of ideas. The student, within 
an experiential learning method, generates ideas and builds a critique of situations that involve deep analysis; 
in this way, it manages to consolidate the information it receives with a solution to a problem. 

3. Abstract Conceptualization: It is a process of theorizing, classifying, or generalizing the student about 
a topic, to produce added information. Within this process, the student organizes their thoughts to identify 
norms and patterns. In addition, they prioritize rationality over emotionality, so they enjoy a planned, 
systematized system, based on quantitative analysis and discipline. 

4. Active Experimentation: The students surveyed have shown answers where they show the application 
of knowledge in front of a real case. This allows them to develop new qualities and abilities. The formation of 
active experimentation in experiential learning is aimed at achieving achievements, meeting objectives, and 
obtaining results. active experimentation was related to behaviors, feelings, and thinking. Therefore, 
accommodating, and convergent learning styles are ideal for learning through active experimentation. These 
findings are illustrated in Figures 1 and 2 below. 
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Figure 1 
 Experiential learning: categories and educational conceptions 

 
Figure 2 
Experiential learning: semantic map of analytical categories 
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3.2.  Safety culture 

1. Hazard and Risk Management: As part of the training and development of safety culture, students face 
various situations where experiential learning exposes them to events to stimulate firsthand learning. Within 
this category, it is noted that the use of experiential learning in class allows learning about evaluation and 
assessment to propose safe solutions to risk situations so that accidents in personnel can be avoided.  

2. Training in Safety and Skills: For the category of training in safety and skills, the answers were focused 
on two types of activities in which a video and a role-play were used to observe that the experiential learning 
used in the classes drives the training of the students. From this perspective, stimuli should be used in class to 
generate knowledge and help to reflect and apply strategies in dangerous situations. Training in safety and 
skills requires a systematized and applicative structure, which is theoretically related to experiential learning.  

3. Accident Research: Within the safety culture is the accident investigation category that is 
characterized by problem identification processes: causes and consequences. This allows for managing and 
preventing future accidents. That is why the student must be immersed in the development of accident 
research procedures to achieve results for the benefit of safety.  

4. Commitment to Safety and Responsibility: The last category of safety culture ensures that the student 
generates commitment and responsibility in situations of risk and danger. So, the culture benefits when the 
student manages to develop these characteristics. Students must know about security procedures and their 
measurements. If the student does not generate commitment, he will be showing disinterest and carelessness, 
which would affect his professional life and cause future accidents. These findings are illustrated in Figures 3, 
4, and 5 below. 

 
Figure 3 
 Safety culture: categories and educational conceptions 
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 Figure 4 
 Safety culture: semantic map of analytical categories 

 
 

Figure 5 
 The general profile of experiential learning & safety culture: perceptual assessment 
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4.  DISCUSSION 

Experiential learning contributes to the development of safety culture, so the results show that the direct 
connection of experiential learning with safety culture is through active experimentation and safety training 
since both categories are dynamic and experiential characteristics (Kolb, 2005). Experiential learning through 
active experimentation needs stimuli. The students indirectly argued the importance of experiential learning, 
they used their methods to highlight its relevance. When the student is exposed to group dynamics or 
experiential drills, he begins to understand and assimilate theoretical information. In this way, theoretical 
learning solidifies and manages to establish itself as learning. This allows the student to avoid making learned 
mistakes and prevent risky behaviors. 

The students showed that the use of experiential learning allows them to better understand the evaluation 
and assessment that are made of hazards and risks. This allows for proposing solution strategies and 
preventing accidents. Exposure to photographs as a method of experiential learning is effective since it 
predisposes the student to better learning. On the other hand, the application of the IPER matrix is necessary 
in the safety culture because it helps to know the measurement indicators and achieve better management. 

5. CONCLUSION 

The synergistic relationship between the experiential learning model and training in the safety culture, 
experiential learning, and safety training, constitutes an innovative framework for the efficient development 
of skills, highlighting that the experiential methodology promotes and strengthens the student. 
comprehensive prevention of occupational hazards. 

Training in safety and skills is an adequate method to learn about the risks. The authorities are called to 
manage massive processes on the expansion of the security culture; and in turn, Industrial Engineering 
students should be in charge of giving talks on safety to the different careers that are unaware of these 
aspects, in this context of a pandemic. 
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