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Abstract: The research on the pedagogical knowledge of teachers in technological education arises from the need to address the
problem of pedagogical practices, which are traditional. The classes are at the graduate level, focusing on lecturing the student while
the student remains with a passive attitude. Itis believed that making explicit that teachers' pedagogical knowledge will allow reflection
and awareness, thereby transforming pedagogical practices. Therefore, the objective is to understand the teachers’ constructions on
pedagogical knowledge in technology programs in Plant Operations and Industrial Instrumentation of the Faculty of Engineering in
order to reconstruct it theoretically, as well as identify its characteristics and trace action routes for teacher training. In this way, it
allows education to be accessible to low-income and resource-poor populations, whose purpose is to strengthen the productivity and
competitiveness of the economy through the training of human talent according to the needs of the working sector in a unique context.
This research uses grounded theory as a methodological tool for data processing. In this sense, data collection procedures such as in-
depth interviews were conducted with 16 teachers and seven of them were related to the industry. Whereas, 9 were linked to the
teaching(educational) sector including elementary, high school and college level. The results showed differentiated, and socially
constructed pedagogical knowledge that responds to teachers’ nature in a particular context. These results contribute to consolidate a
broad vision about the pedagogical knowledge’s characteristics that the teacher builds.
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Introduction

The search for Pedagogical knowledge has been considered as part of research interest as it allows the improvement of
teachers’ training process and pedagogical practice. The reviewed literature, at the international level, shows several
perspectives based on the context in which they are related; for instance, Pedagogical Content Knowledge (PCK) a
concept introduced by Shulman during the 1980s in the United States (Shulman, 1987) refers to the teacher’s knowledge
base; what is taught, and the pedagogy for that specific knowledge. In 1990, Gudmundsdottir suggested adding teachers’
beliefs about the content (Hashweh, 2013). Moreover, further contributions are related to the way of teaching and the
difficulties experienced by the students (Goodnough & Hung, 2009; Loewenberg Ball et al., 2008; Shing et al., 2015).

Additionally, pedagogical knowledge has been an object of study in the field of science teaching, and it includes the study
of teaching/learning, knowledge understanding, pedagogical practice, beliefs, decision-making process, and reflection
(Kind & Chan, 2019; Loughran, 2019). Likewise, pedagogical knowledge also belongs to the study of nature knowledge
in mathematics by considering two elements that build it: content knowledge and students as well as content knowledge
and teaching. Specialized content knowledge and technology teaching are also considered (Hashweh, 2013).

Recently, the study of PCK development through the use of Open Educational Resources (OERs), in this case, the Massive
Open Online Course (MOOC) in a teacher training school in Israel, is considered and shows positive results in the
development of content knowledge as well as pedagogical knowledge (Donitsa-Schmidt & Topaz, 2018). Furthermore,
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the foregoing is related to students’ non-formal learning enrolled in teacher training programs, their contribution to the
creation of pedagogical knowledge, and the development of teaching skills (Tang et al., 2017).

Other researchers relate this to teachers’ professionalism. In Turkey, for instance, the motivations that are part of the
professional training and categorized English’s teacher features are shown as follows; personal virtues and traits, subject
knowledge, pedagogical knowledge, and professional development by analyzing the participants’ understandings
(Korkmazgil & Seferoglu, 2021) and how they relate to other types of knowledge such as pedagogical and content one,
and PCK (Chan & Hume, 2019; Kind & Chan, 2019). This topic was addressed with the creation of virtual educational
strategies during the COVID-19 pandemic in New York. Concerns were raised regarding transmitting and strengthening
PCK in the best possible way within the context of early childhood education teacher training mediated by technology
(Metscher et al,, 2021).

Indeed, Shulman’s contribution has been significant to the study of teachers, their work and assessment, the
development of training programs, and the internship designs. This concept is nowadays widely undertaken within this
field of study in such a way that transformations in its meaning can be observed, showing different interpretations and
ways of structuring according to the context of application (Abell, 2008; Doyle et al., 2019; Hashweh, 2013; Parga Lozano
& Mora Penagos, 2014; Segall, 2004).

However, according to the context of the research, from a South-South perspective, a concept regarding pedagogical
knowledge is built in a more social thought that shows particular characteristics, which are different from Shulman’s
perspective in the search for theoretical agreement that leads to the construction of a broad concept that exposes its
complexity. Based on O’connor and Seymour (1999), the agreement creates links between world models or ways to
develop it. In this particular case, different conceptualizations and balanced relations of sense among elements are
considered as world models which feature the pedagogical knowledge meaning from the South-South perspective. Thus,
a theoretical link is created by being connected to a net in a place in which the coexistence of different ideas is possible
(Gonzalez Ferro, 2019).

A space for academic and daily knowledge which allows the construction of discourses; practices, reflections, experiences
and a teacher’s ways of being, thinking, feeling and doing within a training context where the other is involved in terms
of social transformation and the new interpretation of the teaching profession (Abraham, 2009; Bonta, 1997; Chacén
Corzo & Suarez Duran, 2014; De Tezanos, 2007; Diaz Quero, 2005; Gonzalez Ferro, 2019; Latorre, 2003; Mercado, 2002;
Vasco Montoya, 1995; Zambrano Leal, 2006; Zapata Villegas, 2009; Zuluaga de Echeverry, 1999).

This perspective is relevant as it makes it possible to reveal the characteristics of the teachers’ pedagogical knowledge
in a technology-orientated higher education institution to be uncovered. Furthermore, the convergences and divergences
of such constructions of pedagogical knowledge can be determined to theoretically reconstruct it and plan paths of action
for teacher training. This process is necessary due to traditional pedagogical practices delimiting the teachers’ task which
do not generate added value in terms of students’ learning or skill development.

Currently, in the landscape of technological education in Colombia, pedagogical training has been considered less
relevant compared to the specific or disciplinary training of teachers, whose qualifications focus on these aspects,
relegating pedagogical training to a lesser importance. Therefore, it is necessary into the study of pedagogical knowledge
to position it as a fundamental element in the formative processes of technological education is necessary.

Building upon the research question: What are the constructions of pedagogical knowledge of program teacher’s
technologies in the Operation of Plants and Industrial Processes and the Technology in Industrial Instrumentation of the
Faculty of Engineering of a university technological institution? The objective is to address and make explicit these
constructions of pedagogical knowledge so that the teacher can make them aware. In this way, the teacher becomes a
stakeholder in the change of their pedagogical practice while taking into account both the formal and experiential
instances of that pedagogical knowledge (Diaz Quero, 2005). With the intention of knowing its implications in teaching,
observing the institutional conditions for its construction and outlining fields of action for the pedagogical training of
teachers is noteworthy in a typical scenario of the Latin American context, in which technological education takes place
(Gonzalez Ferro, 2019). A product of a government project implemented with the purpose of improving the country’s
productivity and competitiveness through training of relevant human talent with the demands of the productive sector
is conceived.

This perspective is relevant as it makes possible to reveal the characteristics of the pedagogical knowledge of teachers in
a technology-oriented higher education institution to be uncovered. Furthermore, the intersections and differences of
such constructions of pedagogical knowledge can be determined to theoretically rebuild it and plan paths of action for
teacher training. This process is necessary due to traditional pedagogical practices by delimiting the teachers’ job and
adding no value in terms of students’ learning and skills development.
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Methodology

Grounded theory was the method used to process the data because it provides a systematic path of the understanding
the phenomenon. It also provides an appropriate procedure for the analysis of qualitative data in such a way that original
findings emerge from the data obtained (Orlikowski, 1993). Grounded theory usage also strengthened concepts from
data (Strauss & Corbin, 2002) represented in teachers’ expressions as answers to the questions asked.

Its starting point is specific data. Its intention is to go beyond pre-established concepts by analyzing the processes in
social interactions, thereby facilitating the interaction between data collection, coding, analysis and interpretation of
information (Clancy & Vince, 2019; Vives Varela & Hamui Sutton, 2021).

In terms of data processing, the importance of the conversation as a tool to establish dialogue was taken into account for
both teachers and institutional documents. In this research context, the texts are known as “a communicative fact (event)
that takes place over time within a temporal space” (Calsamiglia Blancafort & Tusén Valls, 2002, p. 18). These texts filled
with communicative strength have as a background the initial categorization process as they are the result of a theoretical
review, that is, trajectory, conceptual and methodological ownership (Gonzalez Ferro, 2019).

The theory also allowed the consolidation of the concepts from specific data (Strauss & Corbin, 2002). The concepts are
represented by the teacher’s expressions as answers to the given questions.

Participants

This study had 16 teachers who belong to technological programs related to work on industrial instrumentation factories.
7 of these teachers were enrolled in the industry, and 9 of them were enrolled in the educational sector in elementary,
middle and higher education. 10 coordinators and 13 students were also part of the focal groups.

In this regard, the inclusion criteria related to the duration of teachers' employment in the institution with a minimum
timeframe of two years being considered. In terms of “group heterogeneity and economy” (Valles, 1999, p. 308), the
teachers had work experience in various levels of education, industry, and other sectors. This allowed comparisons to be
made and provided a broader perspective of the phenomenon. Finally, the researcher’s attempt and research design, as
well as time and feasibility, are other criteria established to determine the sample (Strauss & Corbin, 2002).

Number of participants, Their backgrounds, Years of experience

A total of 16 teachers participated in the technology programs in factory operation and industrial instrumentation; 57%
of teachers have postgraduate studies in master's degrees and 43% in specialization. Based on their characteristics, they
were classified into two groups: the first group represents 43% were related to the industry in a range of 5 to 27 years
of professional experience, while 57% were linked to the educational sector in basic, secondary, or university levels, who
have between 5-29 years of experience in the field of education. In this group, the youngest teachers were between 30
and 40 years of age.

Table 1. Participants’ Characteristics

Teachers N°  Educationlevel N° Professional experience Teaching experience N°
Industry 9 Master’s degree 10 From to 5-29 years From 5 to 10 years 10
Educational field 7 Specialization 6 From 11 to 15 years 2

From 16 to 21 years 1

From 28 to many more 3

Source: Interviews

Data collection

Data collection took into account the in-depth interviews before carrying out peer review. Furthermore, the informed
consent voluntarily signed by the participants complying with the requirements of the Educational Institution’s Ethics
Committee ensured that the present research has no risks.

Qualitative Phase

Interviews

The in-depth interview was the quintessential technique used in this research. This technique was developed from a
perspective that promotes freedom of speech and discourse fluency to avoid interference between the research-
participant bonds (Orti, 1994; Woods, 1993).

For the design of the interview protocol, some preliminary theoretical categories were established such as trajectory,
conceptual appropriation, and methodological appropriation, which served as a basis for constructing questions to guide
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the interviews. Subsequently, the research group analyzed it and made an initial selection, retaining the relevant ones.
Later, it was reviewed by an international expert and four national experts in the field of education and pedagogy, who
contributed to defining the protocol. Finally, the interview script was validated considering criteria such as writing style,
vocabulary, relevance, and the ability of each item to address the general purpose. The rating scale used was Appropriate
(A) and Inappropriate (I), with responses being categorized as Appropriate. The following aspects of the protocol were
then defined: life history, changes, difficulties, and successes experienced during teaching practice, individuals or
situations in their specific training that have influenced their teaching; contributions made to students; how they
conceive students; rewarding experiences, evaluation processes, and their perception of technological education.

The results of the research were shared with the participants of the study and the authorities of the institution. Their
perceptions and opinions were added to the final analysis.

The tools used were subjected to a rigorous review by national and international experts. Data triangulation and
validation of the results by the participants and the educational institution support the credibility of the study (Patton,
1999).

Theoretical Orientation

From an epistemological point of view, this research is based on the constructivist paradigm, which focuses on the
compositions that teachers make every day (Guba & Lincoln, 2002). From an ontological point of view, reality is
considered as a social construction (Berger & Luckmann, 2008). In this case, the focus is on experiences lived in the
classroom (Heller, 1975; Larrosa, 2003). The research is also set from a methodological perspective as it attempts to
demonstrate “the deep nature of realities” (Reichardt & Cook, 1982, p. 128).

Data analysis

This process was organized in three stages: “Data collection, concept order, and theorization” (Strauss & Corbin, 2002,
p-13).

In the first stage, instruments were organized according to the initial categories and the research objectives. According
to the trajectory, conceptual appropriation, and teachers’ methodological appropriation through interviews were
recorded and transcribed, by respecting the participants' expressions and ensuring data accuracy (Espinoza Freire,
2020). In the second stage, concept order enabled the definition of categories from the open and axial codification, that
is, to extract codes from the online analysis of data (open codification) In this regard, 190 codes were obtained, allowing
to establish relationships between categories (axial and establish relations between categories (axial codification).
Through constant comparison, trends analysis, from which categories such as training, identity, vocation, affectivity,
initial practices, teaching practice, and contingencies emerged. It is worth noting that the process was verified by two
external peers to the research process in compliance with the internal validity criterion (Arslan, 2022), who were
responsible for assessing and providing observations and suggestions. The last stage is known as theorization, in which
theory is built, or the phenomenon is explained. For Strauss and Corbin (2002) “It is a job that not only involves
understanding or sensing ideas (concepts), but also formulating them in a logical, systematic, and explanatory outline”
(p- 24). The software Atlas.ti, was chosen to process and analyze the qualitative data, in which two units were defined:
“teachers involved in the educational sector and teachers involved in the industry” (Gonzalez Ferro, 2019, p. 102).

The units of analysis were built on the discourses that explained the life experiences, perceptions, and ideas expressed
by the teachers. These units were consolidated in codes, which in turn were constituted in categories emerging from the
first and second level which in turn makes up the main category, which is the pedagogical knowledge of teachers in
technological education.

Results

The data obtained from the interviews were transcribed and analyzed using Atlas.ti software (Bantigen et al., 2022; Joshi
& Goldman, 2019; Moura et al.,, 2024; Nheta et al,, 2022). This tool is effective in organizing data as it provides a
conceptual framework through the codes (Piischel et al., 2017; Saghafi & Mirzaei, 2021). They are presented as patterns
related to ideas that facilitate the categorization process and data interpretation (Mkimbili, 2024; Ochonogor & Seroto,
2021).

The analysis of the results aims to make explicit the constructions of pedagogical knowledge of technology education
teachers based on two units of analysis: industry teachers and traditional teachers involved in the educational sector.
The analysis of the results shows two categories emerging from the first level: formal and experiential instances. The
former connects subcategories such as academic and pedagogical training as spaces of production of pedagogical
knowledge of technology education teachers. The latter, connects emerging subcategories such as identity, affectivity,
vocation, initial practices, teaching internships, teaching practices, successes, and contingencies.
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Figure 1. Categories of Pedagogical Knowledge (Gonzdlez Ferro, 2019, p. 103)

The following table shows teacher participation by category:

Table 2. Teacher Participation by Category

good First -
Categories Identity Affect Vocation Teac!nng Contingencies and/or Experiences steps_m Total
practicum bad teaching
decisions practicum
In-service in
the
educational 9 9 9 9 9 9 9 9
sector
teachers 16
In-service in
the industry 7 7 7 7 7 7 7 7
sector
teachers

The number of codes identified from the interview data can be visualized in the following table:
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Table 3. Count of Codes by Category

Categories Categories .
Total Total
(Themes) Subcategory Code ota (Themes) Subcategories Code ota
Research trend 2 Knowledge 4
application
Identity Passion 3 9 Strategies 21 91
Teacher’s motivation 2 . Contingencies 1
Teaching
Another type of . Assessment
o 2 practicum 22
motivation
Relationship 4 15
Affect Self-awareness 6 14 Empathy 17
Assertiveness 4 Design 11
Familiar legacy 4 Students’ behavior 11
Mystic 7 Time 4
Vocation Innate 2 15 . . Institutional 2
Contingencie support
) 28
Dreams 2 S Students 3
difficulties
Other scenarios Teachers’
1 T 8
First-ste in difficulties
teachin p Education 4 9 Students’ changes 4
ng Enterprise 2 Comprehend 5 13
practicum .
Research 2 Applying 1
Good/bad knowledge
Community 1 decisions Acknowledgement 2
relatedness
Experiences Work successes 1
Enterprise first-steps
. Teaching practicum 7 24
Experiences .
Co-working 6
relatedness Total, Codes: 203
Peer-working 2
activities

For each group of participants, relationships were established between categories and subcategories that allowed an
explanation to be constructed regarding the object of this study. Therefore, some characteristics of pedagogical
knowledge in technological education that are shared by the two groups were identified: teachers linked to the industry
and teachers linked to the educational sector.

Figure 3. Relationships Between Categories and Subcategories of Industry Teachers and Those from the Educational Sector

Based on the trend analysis, it can be argued that the convergent constructions of pedagogical knowledge for both groups
assume the characteristics of being an affective, applied, evolving, used, split knowledge, with assigned responsibility,
and prospective knowledge.
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Figure 4. Convergences Between Teachers’ Pedagogical Knowledge Characteristics from the Industry and the Educational
Sector (Source: Interviews)

The convergences and divergences that lead to the analysis of these two units have the characteristics of the pedagogical
knowledge of the technological education teacher. Thus, the aforementioned convergences point to the following: an
emotional-applied-changing- adaptable knowledge; a used-split knowledge, a prospective and assigned-responsible
knowledge.

The emotional knowledge takes place through the interest the teacher shows towards the students regarding their
learning and competence development.

“I am always looking... trying to be a guide for them, but it is not clear how to grasp it or adapt it” (Pablo).

This knowledge is presented as it is applied and changes. The teacher always tries to connect theory with reality.
Teachers’ stories are as follows:

“It was something quite satisfactory. Not only were they (the students) in the classroom, but also, they were in the
company while applying what they had learned. That was indeed pretty satisfactory.” (Anastasio).

Pedagogical knowledge in technological education is constantly changing as it is influenced by the context, changes in
science and technology, and thus remains in flux.

Teachers in their educational practice are confronted with certain guidelines and demands to which they must respond,
often displacing the autonomy and creativity of the teacher. Likewise, the used knowledge takes place as it is subject to
the paradigms and guidelines which favors the processes and actions that support the quality’s paradigm.

... In regard to the administrative part of teaching, it must be done in the easiest way to the teacher; however, it
takes longer than expected, and this particular part burdens me (Levin).

The characteristics of split knowledge are related to teaching difficulties in learning such as didactics, time, resources
even the type of hiring. These characteristics greatly affect the split knowledge.

[..] But it is difficult, it takes time, and grading is a time-consuming task” (Guillermo).

“Sometimes my classes are scheduled, but not the lab. Then, I am always like hey!! please, do not assign class and
then you might forget to schedule the lab too. The due process is to schedule class plus the lab” (Marcelo).

“It is difficult not to have financial stability. That issue hinders teachers’ commitment to the 100 percent as it should
be. There is this feeling of uncertainty every semester that teaching hours are not enough for our daily income”
(Estanislao).

Prospective knowledge encourages the students to think as future professionals, always taking into account their
working and social performance based on their profile. Last but not least, delegated responsibility is the official
requirement set by the institution that tells the teacher what to do. The teacher must therefore take care of the
requirements related to the student’s development of basic skills.

“Sometimes students have severe deficiencies in basic knowledge, which are difficult to overcome. It hinders class
development and the normal flow. [...] Then, I try to balance it as much as possible without jeopardizing the assigned
hours” (Felipe).

On the one hand, a teacher’s level of experience can be defined according to divergences, that is, for experienced teachers
in the industrial sector. The shared knowledge is characterized by technical-experiential, late-teaching vocation,
emergent and empathetic. On the other hand, the pre-service teachers in the educational sector had yearned knowledge,
innate and meaningful knowledge.
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“Well, it all started when I was a child... I'd play the role of a teacher. I taught some trees that surrounded my house.”
(Eucaris).

“Well, I wanted to do that since I was a child; teach people to serve society.” (Benjamin).

Differences are defined according to the teachers’ experience level, that is, for teachers who are experts in the industry:

-

eTech-experiential
eLate vocational
eEmerging
eEmpathetic

Industry

g
-

eYearned
*Empathetic
®Meaningful

Educational sector

N\

Figure 5. Differences Between the Characteristics of Pedagogical Knowledge of Teachers From the Industry and the
Educational Sector (Source: Interviews)

This knowledge assumes characteristics such as technical-experiential, late, emerging, or empathetic vocation.
Conversely, teachers’ characteristics related to the educational sector are related to their longing for natural and
meaningful knowledge.

Discussion

There is pressure between the two units: in-service in the educational sector teachers and in-service in the industrial
sector ones. This pressure will be addressed through an analytical loop controlled by a constructed theoretical
agreement.

Concerning convergent elements, a well-defined knowledge is featured by pedagogical relations that are mixed of
affection and desires. These are, of course, subjectivity encounters that are related to each other (Beyes & Steyaert, 2021;
Fried, 1995; Hernandez-Hernandez, 2020; Leijen et al., 2022; Michels & Beyes, 2016; Eloff & Dittrich, 2021; Malva et al,,
2023; Xue, 2024). Student’s understanding and interest in their development is a changing scenario that adapts to the
context’s condition (De Tezanos, 2007; Lutovac et al.,, 2024; Mercado, 2002; Suarez Duran, 2006). The knowledge that
takes place is influenced by the institutional conditions, the student's reality (Nguyen & Trent, 2020; Zhang & Zhang,
2020), and the paradigmatic ideologies that run the institution. The split function weakens this knowledge because it
shows the teacher’s burden without considering institutional responsibilities.

Assigned responsibility knowledge represents the institutional mission that the teacher must undertake while facing the
structural deficiencies that students have in terms of basic skills. These deficiencies derive from schools and are
automatically inherited by the teacher. Therefore, the teacher must find ways to compensate for such contingencies
(Goodnough & Hung, 2009; Loewenberg Ball et al., 2008; Shing et al., 2015). Finally, prospective knowledge refers to
projected knowledge; that is, it considers the student’s future, which is motivated by hope. The teacher must accompany
skills development for their future (Kara et al, 2022) and must be prepared for the challenges demanded by the
knowledge society and technological changes (Yurtseven Yilmaz & Sever, 2021).

However, there are different aspects of pedagogical knowledge: for teachers related to industry, pedagogical knowledge
is experiential, technical, late vocational, emerging, and empathic knowledge. These features are linked to the teacher’s
life course, workplace experiences, and how the teacher gets into the teaching field. It is thus a socially constructed
knowledge (Kind & Chan, 2019; Loughran, 2019; Marban & Sintema, 2023; Smit et al., 2023).

These characteristics are related to the teacher’s life journey, their experiences in the working field, and teacher’s path
toward teaching. This is therefore socially constructed knowledge (Barak, 2024; Blanco-Figueredo & Arias-Ortega, 2022;
Husu, 2022; Loughran, 2019; Marban & Sintema, 2023; Shi et al.,, 2023; Smit et al., 2023).

Experience and know-how become the support and axis of teaching (Tang et al,, 2017; Weber & Mofield, 2023). The
teacher shares the knowledge that has been built in the industry as a result of the lived experiences, and this kind of
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knowledge cannot be found in books. Hence, it is valuable for students. Tracking the knowledge that teachers build in
their classes is essential as it allows them to address the complex issues that arise from practical implementation (Kim
etal, 2023; Loughran, 2019; Peel, 2021; Sharma et al., 2023; Villalpando et al., 2020).

Moreover, this is late professional knowledge, as the vocation emerges during the practice of teaching; it did not exist
prior to the desire or engineers’ ideals. However, this arises strongly from identity and it is rooted in the desire to
continue being a teacher. Therefore, this is an emergent knowledge that is formed during the teaching process, and it is
empathic since because it considers the other—the student—as the center of teaching (Hake, 2022; Miciuliené &
Kovalcikiené, 2023).

Differentiating characteristics of the pedagogical knowledge of technological education of teachers related to the
educational sector refer to longing for natural and meaningful knowledge. These teachers’ life stories allow observing
teaching as an essential part of their lives. This profession takes strong roots in teachers from a very young age (Hansen,
2001; Hargreaves, 2000), which is also supported by the influence of other teachers who train them or, in some other
cases, by the teaching models present in their families.

This knowledge is inherent, having been acquired by the individual at a very young age. It is the result of the desire and
passion to be a teacher (Carr, 2005). Likewise, this is meaningful knowledge since it supersedes being a tool and goes
beyond consciousness and social duty, which becomes a human duty. This knowledge humanizes in such a way that the
profession is not strictly considered as a work commitment but as a philanthropic commitment that drives and identifies
teachers’ desires and actions (Efilti & Gelmez, 2024; Eloff & Dittrich, 2021; Gates & Curwood, 2023; Gill & Hooper, 2020;
Mehta & Gleason, 2021). It is knowledge that is identified with dialogic mediation that facilitates the implementation of
other processes, such as research (Nind, 2020).

Conclusions

The number of participants may limit the research in terms of results; however, this study allowed providing an answer
to the proposed objective from a more inductive perspective in which individual constructions are privileged. The study
of pedagogical knowledge in teachers of technological education allows for a reflective scenario toward the professional
development of teachers in this type of education. This reflection comes from a critical approach that observes the
conditions in which the institution promotes the pedagogical knowledge’s construction and the ways this knowledge is
acquired through the teacher’s experiential journeys.

The essence of this pedagogical knowledge showed the influence of the teachers’ life journeys, ways of feeling and doing,
motivations, and good and/or bad decisions. These aspects uncover the root causes in their workplace, which is a result
of socially constructed knowledge.

Furthermore, there are several instances where pedagogical knowledge comes from formal and experimental. These are
the result of a wide range of elements that show convergences and divergences of the pedagogical knowledge’s main
category of technological education. This knowledge requires knowledge of the disciplines and experience in the
industrial sector, classroom, and teaching.

The study shows convergences related to affective knowledge characterized by a changing and moldable understanding;
likewise, instrumentalized and fragmented knowledge emerges, mainly determined by the challenges related to student
learning.

The divergences are defined by teachers’ experiential level. For some experts in the industry, knowledge assumes
characteristics from technical experience, late vocational, and empathy. For others, linked to the educational sector, it is
a desired, innate knowledge and knowledge of purpose. Furthermore, there are several instances of pedagogical
knowledge production, such as formal and experimental instances, that result in different similarities and differences in
the main category of pedagogical knowledge in technological education. This knowledge requires knowing about the
disciplines and having experience in the industrial sector, classroom, and teaching,.

Likewise, dissection lines that go through pedagogical knowledge hamper teachers’ work, which distances knowledge
from the true social meaning of education, are identified. Additionally, these lines respond to the structural framework
of institutional conceptions, policies, structures, and students’ structural deficiencies in terms of basic skills, knowledge,
technology requirements, dynamics, and others. These conditions require human context to guide the pedagogical
processes by considering the young population's new social and real scenarios.

Pedagogical knowledge in technological education is an urgent task. The proposed path to follow is to understand and
systematize as well as to generate transformations within a collaborative environment, which involves teachers’
professional development and, therefore, leads to a pedagogical process improvement in the institution.

Recommendations

The study of institutional conditions for the construction of pedagogical knowledge emphasizes the need to adopt a vision
that facilitates a concurrent transformation of institutional culture related to educators’ professional development.
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Institutional culture is committed to creating spaces for the construction of teachers’ Pedagogical Knowledge as a
pathway to professionalism. Therefore, institutional culture should aim at valuing teachers and their pedagogical
knowledge.

[tis necessary to include the variable of time in teachers' work plans, distinguishing between institutional time and actual
time in teachers' work environments, framed within teaching, research, and social outreach processes. Human talent
management could review working conditions through an analysis of methods and time allocation.

Furthermore, it is a priority to address assigned responsibilities in relation to knowledge. Implement an institutional-
level strategy that allows sustained support for students with deficiencies in basic competencies; this responsibility does
not rest solely on the shoulders of the classroom’s teacher. The commitment to educational change includes the creation
of spaces for the construction of Pedagogical Knowledge among teachers in order to promote teacher professionalism.
The former is achieved through the development of a culture that values teachers and their Pedagogical Knowledge. In
this way, it enables scenarios imbued with a sense of belonging.

Limitations

The number of participants may limit the research in terms of results; however, it has allowed responding to the
proposed objective from a more inductive perspective in which individual constructions are privileged. The study of
the pedagogical knowledge in teachers of technological education allows a context for reflection in the light of their
professional development.
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