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Abstract

The central purpose of this article focuses on the analysis of the differential impact of training in accident risk prevention and
safety promotion with people exposed to work at heights with traditional training and experiential learning methods.
Methodologically, a quasi-experimental study was designed with two experimental and control groups. Procedurally, the workers
in the two groups were previously assigned, highlighting that they received the same thematic training units for work at height,
specifically with the procedure for work on telescopic ladders, based on the ANSI Z359.1 protocol against the Fall Protection
System (SPCC); with the only difference corresponding to the training method (Traditional vs. Experiential Learning). The results
allow us to identify significant differences in the level of learning and the performance of the workers, with the performance of
the experimental group exposed to the experiential learning method being higher. From the quantitative and qualitative analysis
of the findings derived from the study, the need and opportunity to enrich the training processes with the pedagogical component
of experiential learning is evident, since it generates a higher level of involvement in the approach to the contents and the
specialized training activities that have a higher level of interactivity and simulation of real conditions, positively influencing the
development of risk prevention skills and promotion of safety in the working conditions of workers dedicated to one of the most
frequently used modalities. accident risk.
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1.INTRODUCTION

The risk of accidents due to falls from work at height is one of the main critical factors at work
level both in the global context, as well as in Latin America and particularly in Peru, based on the analysis
derived from the work accident report available in the Official Portal. of the Ministry of Labor and
Employment for the period between (2018 - 2020) an average of 25,800 accidents were reported per year
and with a reported increase of 28,000 accidents for the year (2021). These data report a trend that
oscillates between 70 - 80 work accidents daily, within which those associated with work at height
contribute significantly with an index that oscillates between 15% and 20%.

Based on these statistics, it is worth noting the importance of developing programs that
contribute to the comprehensive prevention of occupational hazards, safety culture, promotion of
occupational health and quality of life, which are characterized by a set of strategies and processes aimed
at investigating, analyzing, training, intervening and permanently monitoring the assurance and
compliance with quality standards in safety and occupational risk prevention. The relevance of the
development of a culture of occupational safety is convergent with the set of strategies and actions that
are taken organizationally in terms of accident risk prevention and comprehensive promotion of
occupational health. In this case, one of the main barriers is due to the low level of commitment and real
involvement of companies and industries in the development of effective programs and necessary
conditions to strengthen the culture of safety at work, which generates an impact on the rates of accident
rate in the case of Peru, as well as in most Latin American countries (Bacilio, Pulcha and Poma, 2020;
Ocampo & Osley, 2016; Onge, et al., 2013).

In this context of low level of concern for risk prevention and the promotion of occupational
health and accident rates, the case of work at heights and the failures in the implementation processes of
effective protocols to strengthen the development of appropriate behaviors in work at heights that by
their nature are considered high risk. In addition, it allows questions about the empathic level, awareness,
awareness of risks and labor dangers. Specifically, this research highlights the levels of relevance and
relevance of the development of training, induction and permanent training processes for workers as a
necessary strategy to strengthen the development of job performance skills in the prevention of fall risk.
in work at heights, incorporating the pedagogical model of experiential learning, to enrich and increase
the levels of effectiveness and positive impact of risk prevention and the promotion of occupational health
and work safety culture (Ramirez-Asis, et al., 2020; Stuart. 2014: Guldenmund, 2007).

World Health Organization WHO adds that safety at work promotes physical, mental and social
well-being through the functional effectiveness of a company (ILO, 2020; Arenas, 2014). Safety at work is
the way to prevent accidents within the workplace, as well as diseases, risk control, safety conditions;
which implies that the worker is in the best healthy and safe conditions to carry out his work without risk
(Restrepo, Madrid and Safar, 2013). Over the past three decades, safety culture has been considered an
important component of safety management systems in many industries for safety, including
transportation, power, and oil and gas (Stemn, Bofinger, Cliff, & Hassal, 2019).

For their part, Stemn et al. (2019) mention that the safety culture is more important than other
internal strategies; since this improves security performance, increases supervision, commitment and
develops laborious procedures that are effective. Its application reduces accidents and becomes an
important element within the statistics of accidents within a company. The concept of safety culture is
grouped into perspectives on normative beliefs, in the way that people think or behave in relation to
safety, involving values and attitudes. On the other hand, it is crucial to highlight that the safety culture is
more useful when viewed as a set of collective organizational practices, since this approach promotes
change and specific knowledge. As a consequence of a good establishment of the safety culture in an
organization, accident rates decrease compared to other companies that do not have a good level of
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safety culture (Onge et al., 2013; Ramirez-Asis, et al., 2020).

Organizational programs that promote and protect safety conditions and initiate measures that
would make a significant contribution to the prevention of illnesses and accidents have the potential to
reach all members of the organization, thus generating a culture of safety at work. The programs provide
adequate information to the people (Ayala, 2020).

It is essential on the part of individuals to acquire a proper understanding of it and put it into
practice effectively. A clear example is that of India where people who work full time normally spend six
days a week and ten to twelve hours a day to carry out their work tasks. In some cases, as their job duties
allow, they are also required to go to the fields. Therefore, job duties are challenging. Employers have a
responsibility to create a safe and friendly work environment. They are also required to care for the health
and well-being of employees and promote a healthy environment (Workplace Health Promotion, 2015;
Palmer et al., 2021).

In this sense, the importance of the development of strategies aimed at the prevention of
occupational risks is highlighted, involving the processes of planning, training and preventive training,
contingency systems to increase occupational safety and emergency first aid in case of accidents. Initially,
it is important to develop risk assessment studies and establish security measures; On the other hand,
emergency planning is based on systematized procedures for situations where taking safe actions within
a crisis is a priority. The evaluations require permanent monitoring face-to-face and virtual, to manage
effective solutions that allow controlling risks in adverse conditions (Bacilio, Pulcha and Poma, 2020;
Velandia-Gomez, 2020; Salas, 2018).

In this order of ideas, the prevention of risks, accidents, injuries, is strategically oriented to
minimize the probability of occurrence of occupational accidents, as well as the possible risks of
affectation in the resources of physical and technological infrastructure and economic resources of the
companies. In addition, both internal control and benchmarking techniques must be exercised. Internal
control is responsible for verifying to what extent objectives are achieved, as well as the degree of
compliance with internal regulations. Regarding comparative evaluation techniques, which measure the
degree level between differentiated security actions and performance in relation to other companies
(Fernandez-Muniz, et al., 2007; Rojas, 2019; Palmer et al., 2021).

In this sense, Stemn, et al. (2019) suggest that all risk and hazard management must maintain
indicators to make it measurable, for which reason they propose that the following be established within
management: Occupational safety techniques, to execute them and control risks and hazards; informal
risk assessment, through the use of direct communication; formal risk assessment, which involves
communication through documents that support the assessment; and, Report of dangers, where the
process or situation of a possible risk or danger is specifically detailed.

Safety training and the formation of procedural competencies in the safety culture have been
characterized by preventive actions focused on safety aspects. It is usually an active training and produces
experiential knowledge in the people involved. Active feedback is generated in the participants; which
presents a reflective and applicative character using intelligence to cope with dangerous situations
(Martinez and Montero, 2015). In convergence with the approaches of Stemn, et al. (2019) this category
must follow a systematic structure since it is of an applicative nature. Safety training should be considered
with activities that help generate active competencies in specific situations; In addition, these activities
must maintain evaluations of their performance and development (Briceno, Rivas and Lobo, 2019).

Among the main pedagogical models that can have a positive impact on the training, induction
and training processes is Experiential Learning, understood as an active and permanent process, which is
built based on the experiences of people, together with the development of functional and significant
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integration strategies between theory and practice. This type of learning can be built voluntarily or
involuntarily, where the teaching concepts must be complemented by activities and strategies that
reinforce what is being learned. Additionally, it is a type of learning that is closer to the development of
labor competencies in contextualized simulated environments and allows a better level of application in
real environments, being in turn the basis for the gradual and permanent development of processes of
self-control, self-efficacy and collaborative social learning (Marcillo, et al., 2019; Baena, 2019).

Based on the previously formulated approaches, the following question arises as the central
problem of this study: Is there a differential impact between the induction training processes of workers
for the prevention of falls at heights based on traditional training methods and the implementation of an
enriched model of experiential learning?

To address the formulated problem, a strategic alliance was created between the academic sector
with the Universidad Autonoma del Peru, Universidad Nacional Tecnologica de Lima Sur y Universidad
Sergio Arboleda — Santa Marta, Colombia, with the Commercial Company S&E Peru S.A.C and the
Company VARBUS of Peru, to carry out an experimental pilot study and comparative cut, aimed at
identifying if there are differences in the learning processes and development of the skills that workers
have during the induction and training corresponding to the Fall Risk Protection System ( SPRC) associated
with work at height, assuming the guidelines established for training according to the regulatory protocol
(ANSI Z359.1).

2.METHOD

The methodological approach of the study assumed an empirical-analytical paradigmatic
perspective, with a randomized quasi-experimental design of two groups: Experimental Group: Experiential
Learning (GEAE) and Control Group: Traditional Training (GCCT).

Participants

There was the participation of (n: 15) workers who were assigned to each of the two conditions
(GEAE and GCCT). It should be noted in the first place that for the development of the study the
procedures for ensuring ethical conditions were followed with the request for informed consent, together
with the verification of the occupational safety protocols stipulated by regulations.

Instruments

For the development of the study, the assessment instruments corresponding to the Attitudinal
Scale for Work at Height (EAFTA) made up of 12 items with six Likert-type response degrees were designed
and validated with the criteria of expert judges. Additionally, the same exams were designed to advance
the final evaluations of the theoretical and practical components of the induction, training and training
process.

Procedure

The two groups of workers (GEAE and GCCT) received their induction in occupational risk
prevention with the Fall Protection System, based on the regulatory protocol (ANSI Z359.1), for Work at
Height, specifically with the work procedure on telescopic ladders. It should be noted that the two groups
received the corresponding information with the same thematic contents, with the only difference
centered on the pedagogical training model that corresponds to the Traditional Model (GCCT) and the
Experiential Learning Model (GEAE). In the case of (GCCT), training was advanced with the components of
the Fall Protection System, based on the normative protocol (ANSI Z359.1), particularly with emphasis on:
the fall protection hierarchy, retention system and positioning system, fall arrest system, administrative

controls, specific personal protection equipment and the work procedure on telescopic ladders.
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Figure 1.
Training Process with the Traditional Method
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Note: Own elaboration of the training program INFORME GVB-INFORME-S&E-019-2022: GVB-TEA-1-2022.

In the case of (GEAE), training was advanced with the components of the Fall Protection System,
based on the normative protocol (ANSI Z359.1), with the pedagogical model enriched from Experiential
Learning, with the same thematic units stated for the case of (GCCT) and incorporating the development
of (5) workshops associated with their corresponding theoretical-practical articulation.

Figure 2.
Training Process with the Experiential Learning Method
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During the development of the induction and training processes, a strict permanent control was
carried out to ensure the safety and integrity conditions of the participants, as stipulated in the protocol
and guidelines of the Ministry of Labor and Employment. In the two groups, the measurements derived
from the evaluation of the induction and training process with the two components (Theoretical and
Practical) were developed.

3.RESULTS

The main findings derived from the analysis of results with the two study groups (GCCT) and
(GEAE) are presented below. In the first instance, compared to the analysis of the results in the Attitudinal
Scale towards Work at Height (EAFTA), due to its conformation of 12 items with values from (1 to 6) the
theoretical scores oscillate in a range between 12 and 72 points. The results at the pretest level did not
present significant differences between the means (GEAE: 65 and GCCT: 52) with values of the mean
comparison test for two independent samples (t: 0.99 and pv: .340). While at the level of the posttest
comparison, 95% significant differences were found between the two groups (GEAE: 69 and GCCT: 48)
with values of the mean comparison test for two independent samples (t: 2.22 and pv: .045). It should be
noted that there was an increase of (4 points) in the Group's attitudinal assessments (GEAE) between the
pretest and the posttest, as illustrated in Figure 3.

Figure 3.
Comparison of Pretest — Posttest Attitudinal Assessments (GEAE and GCCT)

Pretest Attitude Assessment

:Postest Adttitucle
Assessment

Group

T T T
20,00 40,00 £0,00

Mean

Note: EAFTA Scale averages with theoretical ranges (12 — 72) points, for the GEAE and GCCT Groups at the pretest and posttest level.
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Secondly, the results derived from the comparisons between the GEAE and GCCT Groups
corresponding to the evaluations of the theoretical, practical and general components of the training
process with the Fall Protection System, based on the normative protocol (ANSI Z359 .one).

In relation to the theoretical component, no statistically significant differences were found
between the means (GEAE: 17.0 and GCCT: 14.83) with values of the mean comparison test for two
independent samples (t: 1.787 and pv:.097). although it is evident that the average obtained by the GEAE
is higher compared to that obtained by the GCCT.

Unlike the theoretical component, in the comparison of the practical component, statistically
significant differences were found at 95% between the averages (GEAE: 17.61 and GCCT: 15.16) with
values of the average comparison test for two independent samples (t: 2,993 and pv:.010), the
performance obtained by the GEAE group being higher.

Finally, in the consolidated evaluation at a general level, integrating the theoretical and practical
components, statistically significant differences were found at 95% between the averages (GEAE: 33.69
and GCCT: 30.0) with values of the average comparison test for two independent samples (t: 2,993 and
pv:.010), the performance obtained by the GEAE group being higher.

The results corresponding to the comparisons between the GEAE and GCCT groups, with their
theoretical, practical and general components are illustrated below with figure 4.

Figure 4.

Assessment Comparison Theoretical - Practical - General Components (GEAE and GCCT)

Theoretical Component

Practical Component
Assessment
Assessment

Gerneral Component
Assessment

GCCT 14,83

Group

GEAET] 17,0

T T
0 10,0 20,0 30,0 40,0
Mean

Note: Comparison of the Averages in the Theoretical - Practical - General Components, for the GEAE and GCCT Groups.

4.DISCUSSION

The findings derived from this study allow us to identify the importance and potential of the

Experiential Learning Pedagogical Model, as a positive factor that qualitatively and quantitatively enriches
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the experience, quality and effectiveness of the training, induction and prevention training processes. of
the risk for people who are exposed to work at height, specifically applying the guidelines of the Fall
Protection System, based on the normative protocol (ANSI Z359.1).

The modality of Experiential Learning from the ANSI Z359.1 standard, allowed enriching the
approach of the course indicating that the procedure and PPE used have not changed more if the way of
referring to them, as is the case of the Descender, now Regular Device of hand winding. The Fall Protection
Hierarchy and the Retention System were presented, learning to manipulate PPE from an integrative
perspective at an experiential level. New elements were also identified that allow expanding the level of
practical mastery in the ladder deployment procedure, placing the hands on the external rails to prevent
possible hand accidents. Likewise, it should be noted that the design of the workshops allowed us to
deepen the development of good practices applied in the process of installing the Fall Arrest system on
the stairs, simulating 100% how it would be using the holes made in the training wall.

In addition, the experiential learning methodology favors collaborative learning processes and
reflection on the importance of combining the Fall Arrest System with the Positioning System on the
ladder to keep hands free and be able to handle tools safely, applying the 3rd and 4th level of the fall
protection hierarchy, as well as the need to pre-secure fall factor 1 items, carrying the automatic lanyard
over the shoulder when on the ladder and illustrating participants in a more The contingency strategy is
effective when the device is below the shoulder. It should be noted that all the processes associated with
the execution of force movements were carried out in compliance with ergonomic procedures.
Additionally, from the Experiential Learning Method, the workers learned the strategic importance of
having a rescue contingency in case of Harness Syndrome as an important part of the Fall Protection
Program (Ayala, 2020: Lozano & Mazenett, 2012).

Another important aspect of the Experiential Learning Method corresponds to the strengthening
of social interaction and teamwork, which were evidenced when the participants developed the five
workshops with the support of group dynamics, or experiential simulations, which consolidate
understanding and contextualization. of the theoretical component. In this way, theoretical learning is
solidified and ensures that participants avoid making learned errors and prevent risk behaviors with good
risk control and mitigation practices, thus increasing the culture of occupational health and occupational
safety (Ayala, 2020: Sossdorf, 2009; Kolb and Kolb, 2013).

On the other hand, it was evidenced how the strategies of experiential learning allow us to know
in a better way to monitor and assess the scenarios in a contextual manner and to identify, control and
minimize the probability of risk of accidents in this case in conditions of work at heights with telescopic
ladders. This makes it possible to propose solution strategies and prevent accidents (Rojas, 2019;
Fernandez-Muniz, et al., 2007). Exposure to photographs as a method of experiential learning is effective
to the extent that it predisposes the student to better learning. On the other hand, the application of the
IPER matrix is recommended to promote a safety culture because it helps to know the measurement
indicators and achieve better preventive, contingency and assistance management against the risk of
occupational accidents (Chaparro, 2020; Stemn, et al., 2019; Baena, 2019).

As evidenced in the development of the study, experiential learning enhances the effectiveness
of safety training and safe performance job skills, with each of the activities incorporated into the
workshops to move from theory to practice situated in context, promoting thus the development of risk
prevention competencies. In this sense, the dynamics help the participants reflect and critically analyze
the situations to apply the best strategies and contingencies learned. In summary, the importance of
training is related to the acquisition of concepts, that is, when strategies such as role-playing, dynamics,
drills, among others, are applied, it is possible to assimilate theoretical concepts more easily. Even, the
students showed interest in feedback as an experiential learning method, which turns out to be necessary
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to achieve understanding, assessment, analysis, decision making and implementation of preventive
actions (Fuentes, et al., 2019; Granados & Garcia, 2016; Martinez & Montero, 2015; Callizo, 2015; Kolb
and Kolb, 2005).

Experiential learning has a strategic impact on the processes of investigation, control, prevention
and mitigation of accidents at work, since the participants are immersed in the investigation processes of
incidents at work and can thus develop a better analysis enriched by the practices prior training, together
with the continuous improvement of labor competencies; integrating as much as possible the augmented
reality spaces to consolidate the theoretical-practical articulation (Bacilio, Pulcha and Poma, 2020;
Gonzalez-Acosta, et al., 2020).

In conclusion, this study highlights the importance of designing and implementing training,
induction and training programs from the Pedagogical Model of experiential learning, understood as a key
factor that increases the levels of recognition, analysis, assessment, decision making and actions.
strategies with good practices to prevent risks, promote occupational health and strengthen teamwork
and permanent commitment to the culture of occupational safety (Diaz-Lopez, et al, 2020; Alarcon-Diaz,
et al, 2019; Coa, 2018; Martinez & Montero, 2015; Fernandez-Muniz, et al. 2007).
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