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The Engineer as a Teacher: Professional Teaching 
Identity of Engineers in Spain

ABSTRACT
The professional teaching identity of engineers who teach has been scarcely studied. This 
study employed a narrative approach to analyze the teaching identity of 17 engineers across 
three groups: those who train future engineers, those who prepare future science, technology, 
engineering, and mathematics (STEM) teachers, and those who are training to become STEM 
educators. Three dimensions of teaching identity were examined: personal, professional, and 
situational. Findings indicate that university professors construct their identity based on their 
personal trajectories, whereas future STEM educators emphasize their individual character-
istics as key to their performance. Additionally, engineers who teach recognize the need for 
specific pedagogical training, yet they often rely on peer learning due to limited institutional 
support. Moreover, among those training to become teachers, professional experience in 
engineering is valued more highly than teaching practice. These results highlight the signifi-
cance of context, career trajectory, and institutional support in shaping the teaching identity 
of engineers.

KEYWORDS
teaching identity, engineers, science, technology, engineering, and mathematics (STEM) 
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1	 INTRODUCTION

Being an engineer and committing to teaching can bring different challenges [1]. 
In the case of higher education, university teaching often implies that the professor 
must become a role model, and in doing so, they must teach relevant issues such 
as ethics and awareness of the social impact of the discipline [2]–[6]. Likewise, as 
different teaching innovations are implemented, university professors have faced 
changes in how they conduct classes, having to develop new identities and ways 
of teaching engineering [7], [8]. In the same vein, changes in engineering educa-
tion have been so significant in recent years that what had been uncommon in this 
field has become common and very relevant because either engineering is facing 
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accelerated changes or the profile of university students has evolved as times have 
changed [9]. This is the case with classroom climate, student emotions, and the inter-
action between professors and students [10]–[13]. This new scenario has forced 
university professors who are engineers to receive constant training to respond to 
new demands, needs, and realities [14], promoting more dialogic and participatory 
approaches to knowledge construction in the university engineering classroom [15].

On the other hand, another group of engineers has dedicated themselves to 
teaching. These are engineers who, for various reasons, have chosen to become pro-
fessors in the technological education system [1]. Teachers in the area of science, 
technology, engineering, and mathematics (STEM) differ based on whether they have 
a technological or engineering background because teachers with different initial 
training have different perceptions of what students need to learn based on differ-
ent circumstances or innovations [16]. Nonetheless, and beyond the initial training 
of teachers, numerous studies have shown the impact of high self-efficacy, mastery, 
and positive attitudes toward teaching STEM in secondary education [17], [18]. In this 
regard, the literature has abundant evidence that children learn more and better 
about STEM if they start participating at a young age in learning opportunities as 
similar as possible to those used by scientists and engineers [19], [20]. Pre-university 
education significantly shapes engineering interest, with social stereotypes often 
discouraging women and minorities from pursuing it in university [21], [22].

Gender is a central aspect in the education of engineers and STEM teachers 
because societal norms and gender stereotypes, ingrained from early childhood, 
often discourage participation of women, perpetuating their underrepresentation in 
these fields [23]–[25]. Despite achieving higher academic qualifications and engag-
ing more in research, women frequently underestimate their scientific abilities [26]. 
In the field of computer science, this inequality is evident in both educational con-
tent and the low representation of women in academic and professional settings, 
with a sustained decline in their participation over time [27]. Textbooks reinforce 
gender stereotypes by presenting a male-centric view of technology, limiting female 
students’ aspirations, and perpetuating their exclusion [28]. Recent research high-
lighted that women who integrate both feminine and masculine traits better posi-
tioned to connect with engineering. However, the cultural dynamics in the field 
continue to privilege masculine attributes, underscoring the need for inclusive 
policies that embrace diverse identities and skills [25].

The international literature has focused on analyzing pedagogical practices or 
teaching and learning methodologies that are effective for teaching engineering at 
universities and STEM in secondary education, highlighting characteristics that the 
teachers in both cases should possess. Thus, current research has mostly empha-
sized students and their future. However, few studies have considered the figure of 
the teacher beyond suggestions about necessary training, interactions with students, 
and role as motivators to learn STEM [29], [30].

Therefore, this study investigated the identity of engineers who work as teachers. 
Engineering has its own philosophy and identity, which cannot be equated with that 
of STEM’s identity. Engineering has its own conceptualization, specific relationship 
with STEM, nature of knowledge and the justification of such knowledge, means 
with particular adequacy and justification, and status for the design of actions and 
relevant ethical aspects related to the profession [2], [4], [31]. Therefore, it is plausi-
ble to think that it also has its own teaching nature and identity. This study analyzed 
the construction of professional teaching identity among engineers who teach at 
universities and engineers training to become STEM educators in secondary educa-
tion, considering the personal, professional, and situational dimensions of identity.
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2	 PROFESSIONAL TEACHING IDENTITY

Professional teaching identity is a widely debated construct with multiple defi-
nitions and approaches in the international literature. These approaches have high-
lighted how cultural and political contexts affect teaching practice, leading teachers 
to construct and negotiate their identity in response to these factors [32]. In this 
regard, professional teaching identity must be analyzed in interaction with sociohis-
torical contexts and mechanisms of social reproduction and transformation, empha-
sizing aspects such as leadership and transformative capacity [33]. Therefore, the 
international literature has historically analyzed the reflective role of teachers and 
how this strengthens their professional identity [34], [35].

Currently, research has reached a certain consensus on how to define teaching 
identity. Meanings and experiences related to the teaching profession, including 
teaching and learning, have been prioritized [36]. Therefore, teaching identity has 
been defined as the set of changing experiences of being, becoming, and belonging in 
relation to the profession [37]–[39], reflecting the representations that teachers have 
about their roles, teaching and assessment strategies and feelings about their profes-
sional practice [40]. In this regard, researchers have maintained the basic assump-
tions of the theoretical tradition on the subject, highlighting that professional teaching 
identity is affected by personal characteristics, past experiences, and professional 
contexts; interactions with significant individuals, knowledge, and experiences; and 
motivational, cultural, and normative aspects throughout their careers [41].

Accordingly, there is a tradition of investigating this construct through personal, 
professional, and situational dimensions. The first domain is related with life expe-
riences that combine aspects of family, friends, and a sense of life transcendence. 
The second is defined as a relatively stable social construction framed in certain 
professional models based on teachers’ interpretations of their work experiences. 
The third refers to the work context, in which identity develops [42], [43].

Regarding the professional teaching identity of university professors, specific 
tensions often help explain this identity and are related to the link between practical 
teaching and educational research and innovation [44], [45]. These tensions combine 
with factors such as job competition, professional motivation, career perspectives, 
and work achievements. Along with the lack of institutional support, they have led 
some researchers to conclude that more organizational efforts are needed to start 
properly discussing a “university pedagogy” as a field of teaching development [46].

On the other hand, the professional identity of future teachers is a continuous 
and changing process [47]–[49]. Specifically, regarding the identity of STEM teachers, 
perceived role and professional commitment stand out as determinants of the possi-
bilities of trust in collective work, whereas perceived and designated roles affect the 
prescriptions they associate with their teaching functions [50], [51].

3	 METHODOLOGY

This qualitative study relied on a biographical narrative approach. This type of 
study focuses on people’s life experiences based on significant events, providing a 
deep understanding of their identity, values, and social and cultural contexts [52], [53]. 
In education, numerous studies have used this approach in recent years [54], [55], 
many of which have focused on teaching identity [56]–[58].

To select the study group, different sampling strategies were combined, fol-
lowing relevant guidelines [59]. First, open sampling was conducted by selecting 
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three professors from an engineering faculty at a public university in Southern 
Spain. Subsequently, relational-fluctuating sampling was used with four new uni-
versity engineering professors. Three of them belonged to the same university, and 
the fourth worked at another university. Among them was the director of an engi-
neering school. One professor was training future secondary school teachers in a 
master’s degree program in secondary education teaching, who put us in contact 
with five new university engineering professors. Finally, the study concluded with 
discriminative sampling of four engineering students from the master’s program 
and a professional tutor also an engineer, who worked at a practice school. In total, 
17 engineers participated, organized into three groups: (a) engineers who train 
engineers, (b) engineers who train future STEM teachers, and (c) engineers who are 
future STEM teachers. Table 1 shows the characteristics of the study group.

Table 1. Characteristics of the study group

Sex Age Type of Engineer 
(Profession)

Role

Educator of 
Prospective  
Engineers

Educator of 
Prospective  

Teachers

Prospective  
Teacher

1 F 50–60 Construction X

2 M 60–65 Construction X

3 F 40–50 Construction X

4 M 50–60 Construction X

5 F 50–60 Construction X

6 F 50–60 Construction X

7 M 50–60 Industrial X

8 M 40–50 Computer X

9 M 50–60 Industrial X

10 M 40–50 Computer X

11 F 40–50 Industrial X

12 M 40–50 Industrial X

13 M 20–30 Computer X

14 F 20–30 Computer X

15 F 30–40 Telecommunications X

16 F 40–50 Telecommunications X

17 M 50–60 Computer Practicum Tutor, School Teacher

Each participant completed an unstructured narrative interview [60], which 
covered their academic and training trajectory to the present. Transversally, 
the dimensions of professional teaching identity—personal, professional, and 
situational—were deepened based on their personal and professional experiences. 
Although the topics addressed the three dimensions of teaching identity, each 
question was posed in a particular way with each interviewee. Each interviewee 
participated voluntarily and was informed that they could withdraw at any time. 
Their personal data remain anonymous, as do the universities where they work. 
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This paper is framed by two research projects that have received authorization from 
an ethics committee on research 3310/CEIH/2023 and 2414/CEIH/2021.

Finally, the analysis procedure followed relevant recommendations [61] regard-
ing thematic analysis for narrative research. This type of analysis focuses on iden-
tifying and interpreting patterns of meaning in narrative data through a systematic 
process of coding and categorization. This procedure allowed for the unraveling of 
predominant themes in the narratives and exploration of variations and complexi-
ties in the narrative data. First, the results of the emerging categorization were orga-
nized based on the dimensions of teaching identity—personal, professional, and 
situational—and then combined into a common narrative that accounted for the 
experience of the three groups of interviewees.

4	 RESULTS

The following results show the analysis for each dimension, specifying the group 
to which the analyses corresponded. To provide evidence of the findings, direct 
quotes from the interviews are included.

4.1	 Personal dimension

First, in the case of engineers who trained future engineers, the personal aspects 
of teaching identity were evident on two levels: (a) in the motivations and circum-
stances that led them to start university teaching and (b) in the deep meanings 
related to the training of future professionals.

Regarding the first point, access to university is often perceived as entering a 
workplace—that is, a professional setting similar to any other. However, over time, 
specific aspects of academic work become apparent, leading individuals to confront 
their personal life experiences in relation to their professional roles. In this process, 
personal characteristics and family history emerge as central elements in the devel-
opment of a teaching identity. In some cases, life milestones such as motherhood 
affect academic trajectories, illustrating how caregiving responsibilities can hinder 
women’s academic progression, particularly in careers with high-time demands.

Secondly, these educators acknowledge that training engineers has unique char-
acteristics that distinguish it from training other professionals and it should be 
recognized as a distinct and valuable endeavor.

I got here by chance. I finished my degree, and started my professional career in 
a construction company. But at that time, there were five of us sisters, and I found 
myself in a situation where I left the job, left an architecture firm. I didn’t really 
leave it; I decided to change because there were some personal issues, something 
that didn’t convince me. So, I started looking for another job. And in that impasse, 
some positions opened up at the university. I already had some professional expe-
rience, so I went ahead and filled out the papers. My thesis took several years to 
complete because I had no funding whatsoever. It was a period when I was on 
maternity leave with my child, so I was also unable to dedicate much time to it. 
(Interviewee 5)

Apart from teaching them basic knowledge that is indisputable, in the sense of 
knowing how certain things work, it’s important that they can have reasoning and 
thinking skills. And I often say, “Engineer comes from ingenuity.” That ingenuity 
means having the ability to develop methods, systems, and solutions for everyday 
life. (Interviewee 2)
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On the other hand, in the case of engineers who trained future STEM teachers, 
the personal reasons they gave for being educators involved the need to have a 
job that offers stability and interest in contributing to society through the train-
ing of future engineering professionals. Nevertheless, on a personal level, they did 
not always imagine themselves as university professors, so in many cases, it was a 
fortuitous decision.

In 1989, the opportunity to be a part-time university professor arose, and 
I combined my work in the company with teaching here at the university as a 
part-time professor. (Interviewee 8)

I did a master’s in innovation and discovered the potential it had. I love con-
tributing to society, not only at the company level but more on the social side. 
In education, I found that by raising awareness among people, significant changes 
can be made for society. Training technology teachers is a challenge because they 
come very rigid, wanting to replicate what they have already experienced because 
they cannot conceive of any other type of education. When I discussed all this with 
my father, who was a professor, he would say, “How can they explain engines and 
ships without having visualized an engine?” (Interviewee 7)

Finally, in the case of engineers who were prospective STEM teachers, personal 
aspects emerged concerning vocational choice, creating motivation to pursue a 
teaching career. Participants also recognized that on a personal level, certain charac-
teristics would allow them to become good teachers that are not necessarily learned 
at the university. Ultimately, they said they view the engineering profession as some-
thing distant from education, so they considered personal characteristics as crucial 
for engineers who want to be dedicated to education.

I studied computer engineering in Seville, which took me four and a half years. 
When I was little, I always had the idea of becoming a teacher when I grew up. 
Once I finished my degree, I worked for a year and decided to study to become a 
teacher. I’ll decide in the future whether I do it or not, whether I dedicate myself to 
being a teacher or not. I also don’t know if I will continue working as a computer 
engineer. (Interviewee 13)

I had experience giving private lessons. I liked teaching, and I said to myself, 
“Well, let’s take the step, I’ll try it.” (Interviewee 15)

Similar to engineers who train future engineers, the life trajectories of women 
revealed that the decision to enter the field of education was shaped by cultural barriers, 
hostility, caregiving responsibilities, and gender gaps in certain disciplines. Experiences 
of exclusion in male-dominated environments, motherhood, and the pursuit of work–
life balance emerged as key factors influencing career decisions, with the gender gap 
in vocational education identified as a variable affecting professional choices.

In my first company, the environment was extremely male-dominated. Out of 
a total of 20 employees, only four of us were women. That wasn’t the main issue, 
though—the real problem was that the rest of the men were very sexist. The atmo-
sphere was far from ideal. (Interviewee 14)

I had children, and balancing work and family life became increasingly difficult. 
In the end, I decided to move to a private school right next to my children’s school, 
which made it much easier to manage. (Interviewee 16)

The curriculum I teach in vocational education feels more natural to me, 
although it is still a field where there aren’t many women. (Interviewee 15)
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4.2	 Professional dimension

Engineers who trained future engineers recognized university teaching as a pro-
fessional performance area that should require specific training. Despite many seek-
ing this training, they questioned why it is not a requirement for entry to work at the 
university. Therefore, feelings of anxiety and insecurity arose regarding performance 
in an area for which they were not always prepared, leading to experiences of loneli-
ness in the beginning. Thus, they mentioned peer learning as substantial in the acqui-
sition of a true teaching identity and said it should occur in academic departments. 
However, this can be viewed as a challenge for universities because it currently serves 
as a substitute for institutional support. Likewise, experiences of workforce entry are 
often shaped by cultural or structural barriers in the university environment, suggest-
ing potential gender inequality in access to academic roles in engineering.

These findings reveal a significant institutional challenge because they place edu-
cators in a vulnerable position, particularly at the start of their academic careers, due 
to a lack of prior pedagogical training. They also highlight the absence of resources 
and support mechanisms that could assist new educators in building confidence in 
their teaching roles.

When I started working in the Department of Graphic Expression, the task was 
too much for me. I had to spend a lot of time studying to prepare the classes. … 
There is a lack of facilitation of resources, of documents that can help you develop 
more confidence because you are in a different facet of your profession; you are 
training technicians. Although I initially had some support from professors who 
were in the same subject, I found myself a bit alone. (Interviewee 2)

To teach at the university, you are not required to have prior training. To teach 
in schools, you do need the pedagogical adaptation course or a master’s. But for 
us who are going to teach at the university, we are not prepared. (Interviewee 3)

I was the first woman to join that group. Others have joined since, but I was the 
first, and I am aware that some colleagues were initially resistant to my presence. 
(Interviewee 5)

Similarly, in this group, participants noted perceptions that interaction dynamics 
between students and teachers may vary depending on their genders. Additionally, 
they described women as more consistent in their academic work. This could reflect 
the presence of gender-related stereotypes or expectations.

In our field, if you are a female professor, male students find it harder to open 
up, and if you are a male professor, it is more difficult for female students. But in 
the end, a sense of group cohesion develops. Nowadays, female students are more 
empowered. (Interviewee 1)

Women in this school tend to be more systematic and consistent in their work 
than men. Generally, female students achieve greater academic success. I find them 
more focused and hardworking. (Interviewee 4)

Female students may be more persistent than male students. Girls always show 
more interest. (Interviewee 2)

Regarding engineers who train future STEM teachers, becoming university pro-
fessors and developing a teaching identity was strongly influenced by the group they 
teach at the university. They reported a sense of social commitment and collective 
identity that led them to attribute significant importance to their roles. They said that 
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training future teachers places them in a position of high contribution and social 
responsibility.

This professional responsibility exists despite insufficient support, because it 
takes place in a context in which educators do not always have adequate training or 
resources. Nevertheless, they indicated strong interest in contributing to the analysis 
of critical issues, such as gender inequalities in engineering, from an educational 
perspective.

We are preparing future teachers and well, that motivates us, and I think it 
is another element for us to think that we must do it better and better. It’s not 
only another subject, but a subject that ultimately contributes to people who will 
stand in front of a group of students and who must do it well, and we will have 
contributed a small grain of sand to ensure they do it well. (Interviewee 8)

I am more focused on gender issues in science education, examining the chal-
lenges related to the gender gap in engineering careers—why it occurs, what fac-
tors might influence it, and what we can do through education to improve these 
circumstances. (Interviewee 12)

Finally, engineers who were prospective STEM teachers described the teaching 
identity as distant from the engineer identity, making the experience of internships 
in schools fundamental. During their training as STEM teachers, the role of the school 
tutor who hosted them during their internships was central because it helped them 
build a professional and occupational identity in the field of education. In this con-
text, they recognized an added value: when engineers are teachers, they are capable 
of using their creativity to solve everyday problems that other teachers might not. 
They associated being an engineer with being creative in solving problems, thus 
having a unique and distinctive professional component.

I believe that engineers are problem solvers, and in the end, at a school, you 
have to be solving problems. We are very practical people. (Interviewee 16)

I knew my school tutor from before. He did me the favor of stepping in because 
he doesn’t usually guide internships. He told me, “Look, listen to me.” He is 
constantly explaining things to me. (Interviewee 14)

4.3	 Situational dimension

Engineers who train future engineers have an ongoing debate regarding the pro-
fessional role of their students. Social factors play a central role in this discussion 
because the status of the profession declined following the construction crisis in 
Spain, which also affected the status of teaching in this field. This event not only 
diminished the profession’s prestige but also appears to have influenced how engi-
neers perceive their teaching role, given they had to adapt to a context in which 
construction ceased to be a prominent sector.

Additionally, the social perception of building engineering as a “dependent” 
profession has affected the professional self-esteem of educators and their role in 
training future engineers. As a result, power dynamics between professions have 
influenced how university instructors perceive their work and its societal impact.

Being a building engineer in Spain used to be a privilege—you were practi-
cally God’s right-hand man. But after the 2008 crisis, when the construction sector 
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collapsed, everything plummeted. This university has made a significant effort to 
support all areas of engineering. (Interviewee 1)

Our degree enjoys broad and high recognition, but compared to other fields, 
it is not in the best position. Sometimes, it is perceived as a dependent profession 
when in reality, it is not. (Interviewee 4)

However, a high responsibility associated with the profession persists, along with 
the need to create spaces for continuous training and peer learning in interuniver-
sity communities that diversify the ways of contextualizing engineering teaching. 
This interaction with other university professors, as a way to stay updated and 
review approaches, reflects the influence of changes and trends in higher education 
and the necessity to adapt to new pedagogical paradigms.

A building engineer has a very strong, very powerful responsibility, which is 
to make homes. Having a team of people working alongside you who could be at 
risk implies a very powerful responsibility. … Being a building engineer in Spain 
was a luxury; you were almost divine. But since the 2008 crisis, when construction 
fell, everything plummeted. This university has made a great commitment to all 
engineering, and we have been running a program for years to bring engineering 
closer to new generations, especially to women and girls. (Interviewee 1)

With many professors from other universities, we try to see how we do it, 
exchange information, look, and consider teaching situations. Opening up, in my 
case, offers me fresh air, making me think about things differently in the classes. 
(Interviewee 6)

Finally, in this group, teaching identity got shaped by the impact of new ped-
agogical skills in response to technological advancements in society. The teaching 
identity in engineering has had to evolve to incorporate critical discernment skills 
regarding digital information. Teaching is no longer solely about knowledge trans-
mission but also about guiding students in evaluating and applying information in 
a practical context.

Nowadays, with the internet, I encourage students to use it, but I also want 
them to be able to discern whether the solutions they find are valid or not. … If they 
are not, how could they adapt them to make them work? (Interviewee 2)

The impact of technological advancements on university teaching is also evident 
among engineers who train future STEM teachers, highlighting shifts in teaching 
practices and the subsequent redefinition of the instructor’s role. The COVID-19 pan-
demic and artificial intelligence have transformed education, forcing educators to 
rapidly adapt to new tools and methodologies. As a result, university teaching is now 
recognized as not only knowledge transmission but also the ability to manage and 
critically assess technology in learning.

We found ourselves in a completely new situation. All of us who teach had to 
update our skills in a forced manner due to online education. … Then artificial 
intelligence emerged, and students started using tools like ChatGPT to complete 
their assignments. (Interviewee 9)

In this group, the situational nature of teaching identity is evident in how edu-
cators assessed the impact of the teaching profession on society. As such, these 
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university professors assumed a high level of responsibility in the training of future 
secondary school teachers and said they aim for their students to feel empowered in 
their classes to drive future changes.

I teach project management subjects, and I have dedicated my entire life to 
managing projects. I am not telling them something I learned from a book. It has 
always been very satisfying to say, “Look, I use it in this context in this way.” The 
students value that a lot. (Interviewee 8)

We must give back to society, not only stay in the classroom but engage 
in service-learning activities or with activism projects that seek a scientific- 
technological analysis and then a proposal. (Interviewee 7)

I believe that to make the subject more attractive to a student, we must mas-
ter the topic. That is, if I explain something or link it to another idea, it’s because 
I have mastered it. (Interviewee 10)

In this group, the influence of the economic crisis and its impact on institutional 
barriers is also evident. The instability of the private sector led many engineers to 
reconsider their professional paths and transition into teaching. However, some 
engineers faced resistance when attempting to enter spaces traditionally occupied 
by education specialists.

I used to work in an engineering firm, but after the 2008 crisis, everything 
started to go downhill. … Academia was not an obvious path because the field of 
science didactics was not very open to engineers. But in the end, I was awarded 
a scholarship, and that’s how I began my transition into teaching. (Professor 12)

Finally, in the case of engineers who were prospective STEM teachers, prior pro-
fessional experience seemed to have weighed heavily than the possibility of pro-
jecting a future with a new professional identity. This was evident in expressions of 
feeling more secure and valued if they imagined working with higher-level technical 
trainees rather than secondary school students.

The appreciation of engineers’ prior professional experience highlights how their 
connection to industry and practical expertise becomes a key pedagogical resource. 
This also underscores how technological advancements and the evolution of skills 
demanded in the labor market shape engineers’ perception of their role as educators.

Students in higher education appreciate it if the teacher has work experience 
because you share your experience with them. They might see you as a valuable 
figure. Having worked in the telecommunications sector, for the student, it’s good 
to see someone from the industry. (Interviewee 15)

Nonetheless, certain situational elements can be observed regarding the tension 
between a genuine vocational calling for teaching and the pursuit of economic sta-
bility. Many engineers said they view teaching as a stable alternative in contrast to 
the uncertainty of the private sector. This, sometimes, led to a mismatch between 
expectations and the reality of the master’s program required to become a teacher, 
because some students perceived the program as merely a procedural step rather 
than effective training for teaching.

The mentor at the institute, the one overseeing the practicum, is someone who 
doesn’t enjoy teaching and only got into this for job stability. … People I knew who 
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had completed the master’s told me it was just a formality, and to be honest, I see 
it that way, too. (Interviewee 13)

At the time, I had no work experience, but I had already decided to continue in 
education as a backup plan or as a future career option. (Interviewee 15)

5	 DISCUSSION

First, engineers who train future engineers constructed their teaching identity 
based on personal circumstances that led them to university teaching. Over time, 
they gradually integrated these experiences with their personal and family histo-
ries, highlighting the influence of professional trajectories in shaping teaching iden-
tity [41]. However, their transition to teaching was not always driven by a clear 
vocational choice but rather by employment opportunities that they later reframed 
through their teaching practice. This finding reinforces the notion that teaching iden-
tity is not a fixed starting point but a dynamic and evolving process shaped by social 
and contextual interactions [37]–[39], [47], [49]. This is evidence that teacher identity 
was shaped by changing experiences of being, becoming, and belonging [36].

This group also valued the training of engineers through a strong sense of com-
mitment and ethical awareness, recognizing the significant social impact of the dis-
cipline [2], [4], [6]. Consequently, they viewed their role as educators as crucial and 
said that specific training should be required for university teaching to ensure the 
acquisition of necessary competencies for effectively teaching engineering [7].

Nonetheless, the lack of specialized pedagogical training and limited institutional 
support emerged as critical challenges, generating anxiety and insecurity during 
their early years in teaching, forcing them to adapt to new identities and teach-
ing methodologies, often without structured training [7], [8]. Although the literature 
has emphasized the importance of peer learning in consolidating teaching identity 
[34], [35], our findings indicate that for this group, peer learning functioned more 
as a survival strategy than a structured professional development opportunity. This 
underscores the need for universities to implement structured induction programs 
for engineers transitioning into academia, facilitating their adaptation and reducing 
their vulnerability at the beginning of their teaching careers [46].

In contrast, engineers who train future STEM teachers perceived the university 
as a stable work environment where they can contribute to society. Like the pre-
vious group, many of them entered university teaching by chance and gradually 
developed their own approach to teaching. This further confirms the importance 
of professional trajectories in shaping teaching identity [41] reinforcing the idea 
that teaching identity is molded by interactions with the environment and teachers’ 
representations of their roles [40].

In this particular case, a strong sense of professional responsibility is evident 
because these educators perceived their role as shaping future change agents in 
STEM education. This is significant because their teaching identity constructed 
through not only content instruction but also through their ability to influence the 
transformation of future generations of educators. This highlights the role of per-
ceived professional commitment in shaping teaching identity [50], [51] and illustrates 
how teachers’ representations of their roles influence their teaching identity [40], 
despite the tensions that may arise in this process [45].

Finally, unlike the previous two groups, engineers training to become STEM teach-
ers said they explicitly chose teaching as a vocation and recognized their personal 
characteristics as assets for their future teaching careers. However, they did not 
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identify significant intersections between their engineering and teaching identities, 
indicating that they must construct a new identity during their teaching practicum. 
Nevertheless, they acknowledged that coming from a practice-oriented profession 
might be advantageous when they begin their teaching careers. These findings 
reveal that the perceptions and emotions associated with professional practice are 
key determinants of teaching identity [40].

In this context, mentors played a crucial role as models for these future 
educators [3], while the school, as a specific cultural setting, became a privileged 
space for the construction and negotiation of identity [32]. It is through interactions 
with mentors and practicum experiences that the alignment between perceived and 
assigned roles in teaching identity was established [50], [51].

It is likely that although these future STEM teachers did not recognize an explicit 
connection between their engineering and teaching identities, the strong emphasis 
on prior professional experience provided them with a sense of security in envision-
ing themselves as teachers of students similar to them. This suggests that they may 
feel more aligned with teaching in higher education than with secondary school 
STEM education. This issue requires further exploration, given the implications of 
this group ultimately teaching STEM subjects despite exhibiting low self-efficacy 
perceptions in this area [17], [18].

These findings reinforce the importance of considering personal trajectories 
in teaching identity, emphasizing that engineering education extends beyond the 
transmission of technical knowledge to encompass significant ethical and social 
commitments. In this regard, teacher-training programs for engineers should focus 
on not only pedagogical skill development but also fostering a professional teaching 
identity that integrates these values.

Furthermore, institutional support for the transition to teaching is a pressing 
need across all three groups analyzed, underscoring the urgency of designing induc-
tion, mentoring, and support programs to facilitate the consolidation of a strong and 
autonomous teaching identity.

Despite the significance of these findings, this study did not establish whether 
a distinct teaching identity exists among engineers who teach, because context 
and student groups appeared to be more influential factors than disciplinary 
background [29], [30]. Researchers should investigate teaching identity separately 
in each group, with particular attention to STEM teachers, who may have lower 
self-efficacy perceptions compared to other educators.

Another limitation is the cross-sectional approach, which did not capture how 
teaching identity evolves over time. Professional identity is a dynamic process that 
changes with experience and educational context. For engineers transitioning to 
teaching, it remains unclear whether they consolidate their role over time or due to a 
lack of institutional support and pedagogical training, experience detachment or attri-
tion. Studies should employ longitudinal methodologies to examine this evolution.

Additionally, although the study highlighted the lack of institutional support, it 
did not delve into how policies and organizational culture influence teaching iden-
tity construction. Different institutions may provide varying levels of support and 
training, leading to diverse experiences. In research-intensive universities, teaching 
may be perceived as secondary, which hinders the development of a strong teach-
ing identity [44], [45]. Similarly, in schools with rigid curricula, future STEM teach-
ers may face limitations in implementing innovative teaching practices. Analyzing 
these institutional factors is key to understanding how they facilitate or hinder the 
transition from engineering to teaching.

Gender inequalities in teaching identity formation among female engineers 
were also not explored in depth, despite evidence of barriers such as the lack of role 
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models and the constant need to prove their competence [21], [22]. In universities 
and schools, women may encounter additional resistance in their teaching roles, 
affecting their self-efficacy and professional trajectories [23]–[25]. Studies should 
adopt an intersectional approach to examine how gender and institutional context 
influence the teaching transition of female engineers.

Finally, the sample size and absence of quantitative methods limit the generaliz-
ability of the findings. The study focused on Spanish institutions and specific engi-
neering fields, and findings may not reflect the diversity of experiences in other 
countries or disciplines. Incorporating quantitative tools could provide measurable 
insights into teaching self-efficacy, job satisfaction, and the impact of institutional 
support. However, integrating mixed methods would require careful planning to 
maintain the depth of qualitative analysis. This study provided evidence on the 
teaching identity of engineers who teach. However, researchers should address 
these limitations through longitudinal approaches, policy analysis, and the inclusion 
of gender perspectives and quantitative methods to deepen understanding.
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