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Abstract: This article evaluates industrial engineering students’ perceptions of the teaching
strategies used in the Industrial Costs course, comparing the Problem-Based Learning
(PBL) methodology and case studies with other complementary strategies, highlighting
strengths, weaknesses, and opportunities for improvement. The study employed a
quantitative, descriptive, non-experimental cross-sectional design, using a 16-item Likert-
type questionnaire with five rating levels. The sample consisted of 45 students who took
the course during the second semester of 2023 and the first semester of 2024, applying PBL
as a learning strategy. Data were collected online through Google Forms, and frequency,
percentage, and measures of central tendency were analyzed. The instrument was structured
into two dimensions: (1) PBL and case studies (10 items) and (2) complementary strategies
(6 items). The results show high mean scores for PBL, identifying it as a motivating and
high-performance strategy, and recommending it as the core approach of the course.
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Resumen: El presente articulo evalda la percepcion de estudiantes de ingenieria industrial
sobre las estrategias pedagégicas empleadas en la asignatura de costos industriales,
comparando la metodologia ABP y estudios de caso con otras estrategias complementarias,
reflejando fortalezas, debilidades y oportunidades de ajuste. La metodologia fue
cuantitativa, descriptiva, con disefio no experimental—transversal, mediante un cuestionario
tipo Likert de 16 items y 5 niveles de valoracion. La muestra estuvo conformada por 45
estudiantes que cursaron la asignatura en el 11 semestre de 2023 y | semestre de 2024 y
utilizaron ABP. La informacién fue recopilada en linea por formulario Google Forms,
realizdndose analisis de frecuencia, porcentajes y medidas de tendencia central. Se
construyd la prueba en dos dimensiones: (1) ABP/estudios de caso (10 items) y (2)
Estrategias complementarias (6 items). Entre los resultados se evidencian medias altas en
ABP, como estrategia motivadora y de alto rendimiento, recomendandose como eje
articulador de la asignatura.
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1. INTRODUCTION

Education is an essential component for the progress
of society and individual development. Likewise,
curriculum projects are the framework that guides
the educational process, and their efficiency and
effectiveness are the critical factors that measure
their success or failure, which directly influence the
quality of education [1]. To strike a balance between
efficiency and effectiveness, a balanced approach
must be considered, where pedagogical practice is
one of the qualities that precedes implementation,
and where the objectives and goals to be achieved
within any area of training must be clearly defined

[2].

Under these premises, higher education is the
fundamental pillar for the economic development of
any country. In recent decades, the field of
engineering has advanced in training practices,
which have been characterized by a focus on
optimization and effectiveness [2]. In this context,
training in industrial costs in the industrial
engineering degree program is highly relevant,
constituting an essential component that is directly
linked to accounting and logistics, enabling sound
decision-making in productive environments [3].
Among the training objectives of this subject is the
acquisition of specific skills such as identifying,
measuring,  accumulating,  allocating, and
controlling costs, which are necessary for resource
planning, process evaluation, and decision-making
within a project [4].

For this reason, in order to understand pedagogical
practice in these times, one must first understand the
adaptation processes that teachers face in their
educational context and then conceive critical
reflection as the foundation of learning. According
to [5], the concept of critical reflection in
pedagogical practice is viewed as a process of
continuous evaluation of the strategies and methods
that teachers use in their professional work. In this
scenario, the teaching methods applied by teachers
in industrial cost training present different
challenges in their practice, since the diversity of
concepts used in this area and the use of traditional
pedagogies reveal a lack of connection with the
reality of business, hindering a deep and meaningful
understanding of the subject [6].
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According to a review of the state of the art in terms
of strategy management in the field of engineering,
and specifically in the subject of industrial costs,
significant shortcomings have been revealed;
among the most notable is the limited use of the PBL
methodology. Various studies reveal that, although
students recognize PBL as a training strategy, its
effective application in the classroom is scarce [7].
Likewise, in this research paper, the authors
evidenced a marked use of traditional
methodologies over innovative methodologies,
which is a factor that detracts from the quality of
engineers in training [7].

Another relevant factor that persists is the weak link
between theory and practice in the teaching of
industrial costing subjects. Research conducted
between 2020 and 2024 documents the difficulty
students have in connecting theoretical cost
accounting content with real-world situations [8].
This gap is compounded by the lack of teaching
practices that use interactive tools, resulting in
superficial learning that leads to recurring errors in
cost classification and allocation, poorly
documented decisions, difficulties in data
integration, and little or no experience in using
simulators. These  shortcomings  accentuate
decision-making insecurity in the future engineer's
workplace [8].

Given this situation, it is necessary to evaluate the
teaching practices used by teachers in the subject of
industrial costs and then carry out a restructuring
that allows for the introduction of innovative
teaching approaches in this area. The
implementation of active learning strategies will
enable students to develop critical thinking and
problem-solving skills, focused on theory, which
can be applied in real-life contexts [9].

According to experiences based on different studies,
the PBL methodology has proven to be highly
effective for learning processes in the field of
engineering, as it provides pedagogical tools that
enable motivating interaction between teachers and
students [10]. These approaches stimulate autonomy
and critical thinking and promote the holistic
integration of knowledge in demanding learning
contexts [11].
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In this context, the Francisco de Paula Santander
University (UFPS) and the Department of Industrial
Processes recognize the need to diversify
pedagogical practice, given that teaching industrial
costs requires strategies that link theory with
technical knowledge in real contexts, where the
decisions made by engineers are in line with the
needs of these scenarios [12]. According to [13],
comprehensive learning about costs in industrial
operations involves developing analytical skills
during the training stage. Therefore, teaching
practices should focus on improving conceptual
assimilation and enhancing the practical
applicability of this knowledge by students.

1.1 Training engineers: a strategic pillar in
industrial cost teaching

According to [14], training engineers must have a
direct relationship between theory and practice,
which can be said to be a key aspect of education, as
these dimensions are complementary in guiding
educational practice. In this case, incorporating
knowledge of industrial costs, theory provides the
conceptual framework for practice to be applied and
validated in different industrial contexts. This
interrelationship is fundamental to promoting
inclusion and transformation in engineering

pedagogy.

In this scenario, critical reflection focuses on the
self-awareness that teachers must possess in order to
identify their strengths and weaknesses, shaping
their strategies according to flexibility and
adaptation that must be implemented in accordance
with the context of the students [15], [16]. It is
important for teachers to bear in mind that critical
reflection promotes consistent learning, where
strategies are not only implemented, but their
content and the ethical and social considerations of
their practice are also analyzed.

According to [17], the training processes taught in
the field of engineering must have a direct
relationship between theory and practice, since one
without the other does not allow for the
comprehensive training of the student. In this case,
incorporating knowledge of industrial costs, theory
provides the conceptual framework for praxis to be
applied and validated in different industrial
contexts; this interrelationship is fundamental to
promoting inclusion and transformation in
engineering pedagogy.

An intervention that merges theory with practice
allows for critical reflection. In this scenario,
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comprehensive training in the curricular and
practical content of the industrial costs course
allows future industrial engineers to make sound
decisions when evaluating the feasibility of a
project's execution [18]. In this context, the results
provided by research in this area highlight the need
to question the pedagogical practices of each
engineering teacher, where catharsis allows them to
evaluate the approaches and strategies used in the
classroom. This cognition allows them to detect and
address the difficulties that may arise in the real
context [18].

The abstract nature of industrial cost concepts,
taught without connection to real contexts, makes it
difficult for students to link theory with practice,
limiting their deep understanding [19]. This implies
understanding the social work that, as teachers,
cannot be ignored, reflecting on the responsibility
for educational transformation, and developing an
environment committed to inclusion [20].

1.2 Pedagogical challenges between theory and
practice

According to the changes made over the years and
the need for innovation to transmit knowledge,
humanity is innovating more and more every day.
This is why traditional expository methodologies
tend to be demotivating. In contrast, active
approaches have been shown to increase student
motivation and make academic knowledge more
meaningful in relation to its practical application
[21].

In line with the above, adopting teaching strategies
that promote higher cognitive skills has become an
important pillar for strengthening education around
the world. Human beings are learning by leaps and
bounds, and self-learning is very noticeable in this
society. This is why engineering has focused on
channeling most resources into ICT-based learning,
since knowledge is the union of science and
technology. Over time, students reevaluate their
own knowledge and acquire new knowledge to stay
at the forefront of today's essential training
processes [22].

For this reason, traditional industrial cost teaching is
currently more theoretical, disconnected from the
industrial world of training processes. In contrast,
recent studies report that the incorporation of active
methodologies in engineering, such as the PBL
methodology, improves student participation and
academic performance in higher education [23]. The
above shortcomings are evidence supporting a shift
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from the traditional paradigm to more dynamic,
student-centered teaching strategies. In particular,
the use of virtual environments combined with PBL
is emerging as a concrete response to these
shortcomings, promoting experiential learning that
connects theory with practice and overcomes the
deficiencies of traditional methodologies in
teaching industrial costs.

1.3 Active teaching strategies: (PBL) and (PBL)
as drivers of learning

In line with the needs outlined above, Problem-
Based Learning (PBL) offers a suitable
methodology for teaching industrial costs, where the
link between theory and practice is reflected in the
collaborative resolution of complex problems in real
contexts [24].

As pointed out in [25], Problem-Based Learning
(PBL) has become a basic and indispensable tool
worldwide, enabling real-time communication of
information and data between individuals and
companies, making these operational processes
more effective, and providing up-to-date
information that allows for competitiveness in a
rapidly advancing world. In Colombia, the
implementation of semester-long classroom projects
has proven to be an effective teaching strategy in
engineering, as it allows students to integrate
technical knowledge in simulated or real scenarios
and develop practical solutions to problems in their
environment [27]. Likewise, [23], [24] point out that
a methodological management protocol must be in
place, therefore, highly trained professionals are
required in each of the processes; resource and
project management must be seen as a tool that can
be an advantage or disadvantage for science, from
which it follows that the success of a project is
decisive.

As pointed out in [22] and [23], Problem-Based
Learning (PBL) and Project-Based Learning (PBL)
have become a basic and indispensable tool
worldwide, allowing real-time communication of
information and data between people and
companies, making these operational processes
more effective and providing up-to-date information
that allows for competitiveness in a rapidly
advancing world. In Colombia, the implementation
of semester-long classroom projects has proven to
be an effective pedagogical strategy in engineering,
as it allows students to integrate technical
knowledge in simulated or real scenarios and
develop practical solutions to problems in their
environment [24]. Likewise, [22], [23] point out that
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a methodological management protocol must be in
place, therefore, highly trained professionals are
required in each of the processes; resource and
project management must be seen as a tool that can
be an advantage or disadvantage for science, from
which it follows that the success of a project is
decisive.

According to [26], contextualized teaching
strategies such as simulating industrial cost
processes in real contexts allow students to develop
an understanding of complex processes, helping
them in their decision-making. In the context of
industrial engineering, applying these
methodologies allows students to gain greater
clarity about the difficulties that may arise in real
contexts and to apply different solutions in a safe
virtual environment. To obtain excellent results, this
support must be led by the teacher, and it is here that
these experiences allow for the development of soft
skills such as teamwork and communication [26].
These dynamic interactions are essential in
industrial engineering studies, as they allow for the
consolidation of knowledge and the construction of
meaningful learning experiences.

In this scenario, research in the field of engineering
has shown that the combination of PBL and PBLR
methodologies promotes student motivation, with
real-world practices being the points of greatest
engagement, resulting in lower student dropout rates
and higher levels of student satisfaction and
enjoyment of learning, these factors being key to the
success of engineering professionals [27]. Likewise,
those who have worked with these methodologies
demonstrate mastery of their professional skills in
their work environments, indicating that they have
greater confidence when applying technical and
theoretical knowledge in practical settings [28].

However, the use of PBL methodology presents
challenges for teachers in its application, requiring
them to take action based on their expertise to guide
students through complex projects and make
effective use of the available technological tools,
leading the different projects to successful
outcomes. Under these circumstances,
implementing learning communities that strengthen
collaboration between teachers and students is key
to the exchange of knowledge, facilitating the
adaptation and constant improvement of these
methodologies in the classroom [29].

1.4 Student evaluation and perception as a tool
for continuous improvement



ISSN: 1692-7257 - Volume 1 — Number 45 - 2025

In engineering, student evaluation and perception
are a tool that allows for feedback and continuous
improvement of the degree program's training
processes in order to focus knowledge on planning,
preventing, and verifying the processes carried out
in a project [16], [30]. Likewise, it is vitally
important to evaluate each technique applied to
bring technical knowledge from practice to the area
of performance.

This is why evaluation is so important, as
assessment from the teaching point of view should
be seen as a tool that not only measures knowledge
but also teaches and trains [31]. In this scenario,
surveys, interviews, and focus groups are ideal for
gathering student perceptions, where feedback is
key to identifying which methods worked well and
which should be modified or eliminated from the
learning process [32].

It is necessary to gather student perceptions on an
ongoing basis, making them an active agent of
change, where their assessment is a factor in
academic and motivational improvement [33].
Evaluating the methodologies taught by teachers
within the student context by these actors allows for
the transformation of the classroom environment,
where student confidence will be reflected in
increased motivation and self-confidence. When an
approach is student-centered, it promotes more
participatory learning with academic excellence
[34].

Under this premise, [35] points out that evaluation
should promote continuous training and updating of
teachers, and the results of the application of these
tools should be geared toward improving
professional teaching performance. Likewise, [36]
states that it is necessary to encourage teachers to
improve the quality of the content and tools they use
in the classroom, with the intention of applying good
practices that enrich the educational context, where
the joint commitment of students and teachers
improves the educational experience, creating a
more fair and inclusive system.

Therefore, this article focuses on studying
successful training experiences with the PBL
methodology at the Francisco de Paula Santander
University [13] and on analyzing research on
student perception in university contexts in virtual
environments [14]. These findings will enable other
researchers to create contextualized teaching
strategies that impact engineering degrees and
strengthen the skills specific to the subject of
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industrial costs, promoting continuous improvement
in the learning process.

According to [37], this type of research stands out
for its adaptability and flexibility, as it allows
numerical data to be collected according to the
needs of the study, which enabled the systematic
identification of patterns, trends, and levels of
acceptance of the methodologies used by teachers in
this subject.

2. MATERIALS AND METHODS

Research methodology is a way of systematically
solving what is known as the “research problem”
and can be defined as the theory of how research
should be conducted. Research methodology
consists of a series of steps that a researcher takes to
study their research problem, together with the logic
behind them [38]. For this research, methodology is
the part of the research process in which the set of
techniques and methods to be used to carry out the
actions related to the achievement of a research
project is decided [37].

At the same time, the research is descriptive, in that
its objective is to measure a series of characteristics
of the population under study, ensuring that data is
collected in accordance with the existing reality. To
confirm this [39], they point out that: “descriptive
studies seek to specify the important properties of
individuals, groups, communities, or any other
phenomenon that is subject to analysis.”

To this end, the study adopted a non-experimental
cross-sectional design, as a 16-item Likert-type
questionnaire with a five-level scale was
administered to a sample of 45 students enrolled in
the industrial costs course of the industrial
engineering program at Francisco de Paula
Santander University, without any manipulation of
variables by the researcher. This methodology
allowed for observation at a single point in time,
where the perceptions of students were collected
from the second semester of 2023 to the first
semester of 2024.

Therefore, it focused on a quantitative approach,
since the researcher's intention was to collect and
analyze statistical data to evaluate industrial
engineering students' perceptions of the pedagogical
strategies implemented by teachers in the industrial
costs course, focusing particularly on Project-Based
Learning (PBL), case studies, and complementary
tools.
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According to [38], this type of research stands out
for its adaptability and flexibility, as it allows for the
collection of numerical data according to the needs
of the study, which enabled the systematic
identification of patterns, trends, and levels of
acceptance of the methodologies used by teachers in
this subject.

At the same time, the research is descriptive, as its
objective is to measure a series of characteristics of
the population under study, ensuring that data is
collected in accordance with the existing reality. To
confirm this, [39] point out that: “descriptive studies
seek to specify the important properties of
individuals, groups, communities, or any other
phenomenon that is subject to analysis.”

To this end, the study adopted a non-experimental
cross-sectional design, as a 16-item Likert-type
questionnaire with a five-level scale was applied to
a sample of 45 students of the industrial costs course
in the industrial engineering program at the
Francisco de Paula Santander University, without
manipulation of variables by the researcher. This
methodology allowed for observation at a single
point in time, where the perceptions of students were
collected from the second semester of 2023 to the
first semester of 2024.

A five-point Likert scale was used, with the
following response ranges: Strongly disagree (1),
Disagree (2), Neither agree nor disagree (3), Agree
(4), and Strongly agree (5). This type of assessment
provided details on students' perceptions of the use
of PBL-based strategies and case studies, as well as
complementary strategies.

The measurement instrument was a 16-item Likert-
type questionnaire, designed based on recent studies
in engineering education, which recommend this
format for its ability to capture quantifiable
perceptions of pedagogical strategies and active
methodologies. The instrument was validated
through expert judgment and a preliminary pilot
study with ten students, a recognized procedure for
ensuring content validity and semantic clarity.

Reliability was estimated using Cronbach's alpha
coefficient (o0 = 0.89), considered statistically
adequate for scales with more than ten items. The
data were processed using SPSS v.26 software,
applying descriptive statistics (frequencies, means,
and standard deviations) to analyze students'
perceptions of the dimensions: PBL and case studies
and complementary strategies.
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Given the sample size of 45 students, no advanced
inferential tests were applied, a decision that was
methodologically consistent with this being a
descriptive-exploratory study.

Likewise, the test administration process was
carried out virtually using Google Forms, and the
confidentiality of the participants was respected by
obtaining their informed consent. After collecting
the information, it was tabulated according to a
guantitative-descriptive approach, which included
calculating frequencies, percentages, and measures
of central tendency for each item, thus facilitating a
clear visualization of patterns and allowing the
strategies most highly valued by the sample to be
identified.

The inclusion criteria established that the sample
must belong to the industrial engineering program
and have taken the industrial costs course using the
PBL methodology. They must also have actively
participated in applied projects throughout the
second semester of 2023 to the first semester of
2024. The 16 items of the Likert-type questionnaire
were distributed across two important dimensions:

Dimension 1: Strategies based on PBL and case
studies (10 items)
Dimension 2: Complementary strategies (6 items)

3. DISCUSSION AND RESULTS

Below are the results of the tabulation of the
collected data. The information was classified
according to the following dimensions: PBL-based
strategies and case studies, and complementary
strategies, providing a conclusive perspective on
how these methodologies impact the learning
process of the industrial costs course in the
industrial engineering program. In addition,
demographic variables (age, gender, and semester)
were tabulated and included to characterize the
sample and contextualize the comparison between
dimensions.

20 Afios
21 afios

A 10
S 22afios n
. . 24

23 Afios

14
. 21
24 Afios

7

Fig. 1. Datos Demograficos — Edad
Fuente: elaboracion propia.
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Fig. 2. Datos Demograficos — Género
Fuente: elaboracion propia.

| semestre de 2024 24
[
g
IS
[<5)
n

Il semestre de 2023 - 21

Fig. 3. Datos Demogréaficos — Semestre
Fuente: elaboracion propia.

The demographic characterization of the sample
showed a higher participation of students aged 23
and 24 (24 and 21 cases, respectively), followed by
the groups aged 22 (11), 21 (10), and 20 (3). In terms
of gender, the distribution was balanced, with 23
women and 22 men, reflecting an equitable
representation of the surveyed population.
Regarding the academic semester, there was a slight
predominance of students from the first semester of
2024 (n=24) compared to the second semester of
2023 (n=21), which allowed for the collection of
perceptions from two consecutive cohorts within the
Industrial Engineering program.

According to the results obtained from the student
perception questionnaire, there is a predominance of
acceptance of the use of the PBL methodology and
case studies; 93-96% responded “agree/strongly
agree,” with averages between 4.71 and 4.96. The
most notable value is the variable: “identifies key
variables in cost allocation during practical
exercises.” Another variable that stands out in this
“information gathering” was the understanding of
industrial cost concepts thanks to the development
of applied projects. The above perceptions confirm
the acquisition of theoretical content and its use in
real contexts.

Likewise, the lowest items were: PBL activities
helped them to promote their autonomy and critical
thinking, and the assessment rubrics were clear and
consistent with the project objectives. In this

University of Pamplona
I.1.D. T. A

246

RCTA

¥, Revista Colomblana de Tecnologfas de Avanzada %™
UNIPAMPLONA

context, students clearly expressed that they still
have difficulties in decision-making and believe that
the instrument should be readjusted to be in line with
the project objectives and thus obtain a broader view
of students' perceptions regarding the use of PBL
methodology in the industrial costs course in the
engineering program.

In summary, the general perception of students is
favorable regarding the use of PBL methodology
and case studies; however, adjustments need to be
made to the activities used to promote autonomy and
critical thinking among this population.

Likewise, the results obtained from the dimension
of the use of complementary strategies show a
representative assessment. The highest-rated items
were “the practical assessments were consistent
with the teaching strategies used,” “the comparisons
between costing methods (ABC, standard) were
clear and useful,” and “the use of concept maps
facilitated the organization of key ideas.” Although
these assessments were widely accepted by the
sample, they have lower effectiveness values than
those obtained in the application of the PBL
methodology and case studies; this data is relevant
for the researcher's conclusions. In the context of
strategies to be improved, independent
bibliographic reading stands out. Although positive,
it ranks below the rest and requires more guidance
to better connect with the tasks and decisions of the
industrial costing course. Overall, this dimension
enhances the application and organization of
knowledge and leaves the task of strengthening
academic reading to accompany practice.

91,90%

% acuerdo (4-5) 96,70%

4,71

Media promedio 485

0 1 2 3 4 5 6

Estrategias complementarias ABPy estudios de caso

Fig. 4. Comparacion de Dimensiones
Fuente: elaboracion propia.

Student perception is very high overall (Global
M=4.79; 94.9%). Within this, the PBL methodology
and case studies lead (M=4.85; 96.7%), above
complementary strategies (M=4.71; 91.9%). The
relative advantage of these methodologies confirms
the advantages of applying PBL methodology in
engineering contexts, in the specific case of this
research, its use in the subject of industrial costs.
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Table 1: Key items (strengths according to average)

Ranking Dimension Item Key idea Average
Identify  key
Project-Based variables  in
1 Learning (PBL) 4 cos; allocation 4,96
and Case during
Studies practical
exercises.
Better
understand
Project-Based industrial cost
Learning (PBL) concepts
2 and Case ! through  the 491
Studies development
of applied
projects.
Analyzing real
Project-Based cases allowed
Learning (PBL) me to connect
3 and Case 2 costs with 489
Studies business
decisions.
The assigned
Complementary readings
4 ) 12 strengthened 4.58
strategies .
my theoretical
understanding.
Individual
Complementary activities
5 : 14 allowed me to 4.67
strategies
reflect on my
learning.
In-class
debates helped
Complementary me compare
6 strategies 11 different cost- 4.69
management
approaches.

Source: own elaboration

Note: Opportunities for improvement are defined relatively in
relation to the highest scores in the set. All items show high
ratings (>4.58); therefore, opportunities are interpreted as fine
adjustments, not weaknesses.

In Table 1, the items highlighted, according to the
average, belong to the PBL methodology. The
results show significant improvements in the
learning of theoretical concepts of industrial costs
and in the application of practical exercises.
However, the complementary strategies must be
readjusted so that they can make a direct connection
with the practical tasks.

Table 2: Items with room for improvement (relative)

Ranking Dimension Item Key idea
The
bibliographic
readings
reinforced my
theoretical
understanding.
The individual
activities
14 allowed me to 4.67
reflect on my
learning.
The class
discussions
11 helped me to 4.69
compare
different

Average

Complementary

strategies 12

4.58

Complementary
strategies

Complementary
strategies
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approaches to
cost
management.

Source: own elaboration

The results confirm clear strengths in identifying
cost variables, understanding projects, and linking
costs to decisions (averages 4.89-4.96). In contrast,
and only relatively speaking, individual reading and
reflection activities scored slightly lower (4.58-
4.69), suggesting specific opportunities for
optimization without compromising overall high
performance.

The results show a positive perception of active
teaching strategies among students, highlighting the
value of Project-Based Learning (PBL), real-life
case studies, and the use of digital tools. These
methodologies were recognized as useful for
applying knowledge in real-life contexts.

Although complementary strategies such as
practical assessments and concept maps were also
well regarded, their impact was slightly lower than
that of PBL. However, this methodological variety
reinforces the construction of meaningful learning
from different perspectives.

These findings are consistent with recent studies.
According to [40], PBL promotes the integration of
theory and practice, enhancing decision-making and
motivation. The preference for real-life cases
supports the findings of [33], while the use of digital
tools confirms the findings of [41] by facilitating a
deeper understanding of accounting and industrial
processes.

According to [42], the assessment of debates and
concept maps encourages argumentation and critical
thinking among students. Likewise, the link
between motivation and academic performance was
evident in the use of the PBL methodology,
highlighting the need for teacher support in the
process of applying practices in real contexts.

In this context, the link that should exist between
collaborative work and individual work is also
highlighted, as this integration strengthens the soft
skills and autonomy of engineering students [43]. In
line with the above, the positive acceptance of the
PBL methodology by students confirms what has
been noted in other studies, where its continued use
is directly linked to comprehensive training and the
development of cross-cutting skills [44].

Finally, the evidence found in this research
reinforces the need to integrate the PBL
methodology as an approach to solving problems in
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authentic/simulated business situations, promoting
evidence-based decisions and the development of
professional and digital skills.

4. CONCLUSIONS

The research showed how PBL transforms learning
in the subject of industrial costs. Project-Based
Learning (PBL) was particularly valued by students,
who highlighted its usefulness in understanding
complex concepts, making decisions, and
connecting theory with practice. Applied projects
and case studies were key elements in achieving a
deeper understanding; these activities were applied
to students and correspond to the items in the “PBL
and case studies” section of the questionnaire. The
study addressed PBL only; it does not generalize to
other methodologies that were not evaluated.

Although complementary strategies were less
widely accepted, they were recognized as useful in
training, contributing to PBL through debates,
concept maps, and practical activities.

Finally, in the subject analyzed, it is recommended
to maintain and strengthen PBL, incorporating
technology as support. The importance of constant
feedback, clear rubrics, and spaces where students
can develop autonomy in simulated productive

scenarios is also highlighted. The activities
described are specific to the subject at this
institution; regional representativeness is not
inferred.
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