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Abstract - Professional identity is a form of social identity 

which is developed with the adherence to perform 

competently and legitimately in profession. It is the basis of 

professional functioning and socio-cultural capital for 

employability. Since engineers play a crucial role in today’s 

rapidly accelerating technological development, it is 

important for them to have a stable and strong professional 

identity. The aim of this research was to examine the level 

and differences in professional identity depending on 

sociodemographic characteristics of Croatian electrical 

engineering and computing students. Research participants 

were 431 freshmen students (73.1% male; age: M = 18.67, SD 

= 0.57). Participants completed an online survey containing 

questionnaires measuring three professional identity 

dimensions (knowledge about future profession, direct 

experience with future profession, and self-efficacy related to 

future profession) and socio-demographic characteristics. 

The results showed that the self-efficacy dimension of 

professional identity was higher than the other two 

dimensions. Male students, students informed about the 

study program, students who have engineer(s) among close 

family members and who were raised in the place of study, as 

well as students who work student job have higher levels of 

some dimensions of professional identity.  

Keywords - engineering education; professional identity; 

engineering students; engineering undergraduates; self-

efficacy 

I. INTRODUCTION 

Social identity represents the ways in which a person’s 
self-concepts are based on their group membership [1]. 
According to the Social identity theory [2], [3], people 
have multiple social identities (e.g., identity related to 
gender, friends, family, occupations, sports, religion) and 
a group is defined and it is meaningful only in terms of 
how it is related or compared to other groups. Social 
identification shifts between different groups, depending 
on which social identity is currently most salient [4]. 
Social identities have an impact on the individual’s 
perceptions, emotions, and behavior [5]. For instance, they 
can affect choices which people make, the perception of 
people in other groups (e.g., stereotypes), the norms and 
values which will be followed [6]. 

As a form of social identity, professional identity is one 
of many social identities which people have and usually is 
viewed as a key component of one’s overall sense of 
identity [7]. Tan et al. [8] define professional identity as 
“the self that has been developed with the commitment to 
perform competently and legitimately in the context of the 
profession, and its development can continue over the 
course of the individuals’ careers”. It serves as a cognitive 

structure that assimilates and integrates information about 
self and profession [9]. 

Professional identity begins to develop mostly in 
adolescence [10]. During this period, most adolescents 
achieve a mature level of professional identity, but 
professional identity development for most individuals 
continues through adulthood. Professional identity helps 
individuals to make rational career decisions [11] and 
predicts a successful transition from school to work [12].  

A. Dimensions of professional identity 

Professional identity is not a unitary construct and 
there are various approaches to conceptualize its 
multidimensionality. On the one hand, in some research, 
professional identity is operationalized via variables, such 
as self-efficacy and motivation [13]. On the other hand, 
research on students defined dimensions of professional 
identity. Tan et al. [14] revealed five dimensions of 
professional identity. First dimension, “knowledge about 
professional practices”, consists of “knowing that” and 
“knowing how”. Namely, this dimension is related to 
domain knowledge, as well as the appropriate application 
of competences in practice. Second dimension, “having the 
professional as a role model”, is described as the contact 
with people who work in the profession of individual’s 
interest, in order to observe how to behave and reason 
appropriately in some working role. Powerful role models 
are teachers who have worked or are still working in the 
respective industries, family members or relatives and 
friends. “Experience with the profession” is the third 
dimension, which depicts students' authentic contact with 
the future profession. Through that contact students can 
realize what they really have learnt in the classroom and 
what the responsibilities of practitioners are in their future 
profession. Fourth dimension, “preference for a particular 
profession”, describes the personal identification with 
learning to become the professional, which leads to higher 
levels of grit and motivation during learning. Finally, 
“professional self-efficacy” is the fifth dimension that is 
related to the individual’s perception that (s)he has the 
competences to adequately perform actions required in 
some situation. 

In Croatian validation of Tan’s et al. [14] dimensions 
of students’ professional identity, three dimensions were 
obtained: “knowledge about professional practices”, 
“experience with the profession”, and “perception of the 
role model and professional future” [15]. First two 
dimensions correspond to Tan’s et al. [14] dimensions of 
the same name, while the third dimension consists of Tan’s 
et al. [14] dimensions labelled as “having the professional 
role” and “professional self-efficiency”. The difference in 
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the number of obtained dimensions can be related to the 
differences in samples, that is in [15] study there were 
more nursing students, while in Tan’s et al. [14] study 
participants were from various fields. Considering that 
professional fields differ in practices and requirements, it 
can be assumed that dimensionality of professional 
identity should be conceptualized for the specific 

profession. 

B. Engineering identity 

Rapid globalization and changes in contemporary 
society are largely stimulated and depend on technological 
development. In the 21st century science, technology, and 
innovation are the crucial factors for state and global 
economy, as well as social well-being [16]. Consequently, 
education policy makers try to encourage pupils to choose 
STEM (Science, Technology, Engineering, Mathematics) 
fields for their career path [17]. Moreover, engineers are 
highly sought-after employees in many countries [18], but 
the retention of employees in various professions 
nowadays is quite challenging [19]. Taking into account 
that higher levels of professional identity are related to the 
lower intention to job turnover [9], it would be important 
to examine the professional identity of engineers.  

Engineers primarily base their professional identity on 
their technical competences [20]. Other important aspects 
of engineers’ professional identity are creativity and 
innovation, while non-technical aspects, such as 
communication, ethics, social impact, and lifelong 
learning, are not seen by engineers as crucial for their 
professional identity [21]. These aspects represent 
technical/social dualism. That is, one part of engineers’ 
professional identity relies on the technical aspects of 
engineering profession, while the other part is related to 
more heterogeneous, managerial, social and human aspect 
of abovementioned profession [22]. 

Considering the relevance of engineers and their 

professional identity, in our research we were interested in 

the better understanding of engineers’ professional 

identity, with the emphasis on the professional identity in 

future engineers. More specifically, we examined the 

professional identity of engineering undergraduate 

students in Croatia. We were focused on the level of 

professional identity dimensions, defined by the Croatian 

version [15] of Tan’s et al. [14] dimensions of professional 

identity. That is, we examined students’ knowledge about 

engineers’ practices, experience with engineering, and 

perception of the role model and professional future. To 

our knowledge, there is no research in Croatia regarding 

the professional identity of engineers, with the focus on 

engineering undergraduate students. Better understanding 

of the professional identity of future engineers may help 

educators and employers to build stable and strong 

attachment to the profession, which may result in positive 

professional outcomes and well-being [9]. 

C. Differences in professional identity 

There are numerous personal and contextual factors 
which shape professional identity and depending on the 
exposure to those factors, some individual differences in 
professional identity can emerge [9]. The personal factor, 
which is extensively explored in scientific research, as a 

potential influence on professional identity, is gender. 
Recent studies demonstrated little or no gender differences 
in the professional identity development or the outcomes 
of professional identity [9]. These results are explained by 
the relevance of the working role in overall identity in 
women nowadays. Moreover, in order to balance the 
personal and professional life, as well as to solve the 
conflict between various roles more than men, it is 
assumed that women need to develop a clear and 
straightforward career path, interests, and identity.  

However, one field, in which gender differences in 
professional identity are repeatedly demonstrated, is 
engineering. Over centuries, engineering is described and 
perceived as a masculine discipline [23]. Women are often 
seen in the workplace more as women and invisible as 
engineers [24]. According to [20], there are four ways in 
which interactions marginalize women's professional 
identity as an engineers and overly emphasize their gender 
identity: 1) gender is overly amplified, 2) gendered 
expectations are imposed, 3) women are tuning out, 4) 
doubts about technical abilities. 

Differences between male and female engineers were 
observed in the perceived importance of some aspects of 
work more than in the perceived skill development [25]. 
That is, women prefer face-to-face communication 
compared to written communication, which is favored by 
men. Women place a higher value on social skills and 
relations than men counterparts. In other words, in terms 
of technical/social dualism [22], men are more technically 
oriented, while women are more socially oriented.  

Research on engineering graduates demonstrated that 
male engineering graduates form their professional 
identities more easily compared to the female ones [26]. 
Moreover, female engineering graduates perceive the 
transitions from the study to the workplace a little bit more 
difficult than their male counterparts, because women 
struggled more to construct the engineering ‘selves’. 

Considering previous findings about gender 
differences in engineers' professional identity, in our 
research we examined whether gender differences in 
professional identity could be found as early as in the 
beginning of the engineering study. 

Contextual factors also have an important influence on 
professional identity development and can yield to 
individual differences in professional identity. Impact of 
family characteristics is extensively explored and results 
are inconclusive [9]. On the one hand, it seems that 
dysfunctional family characteristics endanger professional 
identity development. On the other hand, some research 
(e.g., [27], [28]) demonstrated that family  characteristics, 
such as the quality of family relationships or  the degree of 
control, have very small or no effects on professional 
identity development. However, one type of influence 
from family on professional identity, which was not 
explored, can be rooted in the profession of family 
members. As Tan et al. [14] suggested, one dimension of 
professional identity is “having the professional as a role 
model” and family members can serve as an important 
work role model. Therefore, we decided to examine 
whether having engineers among close family members is 
related to higher levels of engineers’ professional identity. 
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Participation in leisure and organized extracurricular 
activities or community services can facilitate identity 
development. However, high school students who are 
employed usually do not form a more mature professional 
identity and are not more decisive regarding professional 
choices compared to their peers who do not have jobs [29]. 
These results are attributed to the type of work of high 
school students. That is, high school students usually have 
unskilled manual jobs unrelated to their professional 
interests and future profession. However, employment in 
adolescence can have a postponed effect, helping 
individuals in psychological transition to work role (e.g., 
encouragement of responsibility, self-confidence) [30]. In 
higher education students have more opportunity to have 
jobs important for their professional development and 
aspired profession. Taking into account the key role of 
authentic work experiences for professional identity 
development in higher education [31], it would be 
important to explore whether students who work some 
student job would have higher levels of professional 
identity. 

Finally, one important determinant of professional 
identity among higher education students can be the place 
of growing up. That is, students who have to move to the 
place of study have more mental health problems than 
students who did not have to move to the place of study 
[32], [33]. They also have to adapt their identity to a new 
living context and build a lot of new skills. There is no 
research on the influence of moving to the place of study 
on professional identity, but it would be important to 
explore whether individuals who move to the place of 
study are at risk to have lower professional identity, which 
can lead to dropout [34]. 

D. The current research 

The aim of this research was to examine the level and 
differences in professional identity of Croatian 
undergraduate engineering students. We conceptualize 
professional identity as a three-dimensional construct, 
using the Croatian version [15] of Tan’s et al. [14] 
dimensions of professional identity. That is, we defined 
professional identity through 1) students’ knowledge about 
engineers’ practices, 2) experience with engineering and 
3) perception of the role model and professional future. In 
our research we were interested in the level of professional 
identity dimensions, as well as whether there are any 
differences in the level between these dimensions. To our 
knowledge there are no studies which explored those 
questions, therefore we are not able to define any specific 
hypothesis. In Gusar’s et al. research [15] the trend of the 
lowest scores on the dimension “experience with the 
profession” can be seen, but differences between 
dimensions were not tested and study was not conducted 
on the engineering students. Therefore, we can assume a 
similar trend in our research, but the data on which we 
make such an assumption are not strong enough to form a 
specific hypothesis, so we assumed a null hypothesis that 
there were no differences between professional identity 
dimensions.  

We also examined gender differences in professional 
identity dimensions. Considering previous research (e.g., 
[20]), we can hypothesize that female engineering students 
would have lower levels of professional identity than male 

engineering students. This hypothesis is supported by the 
findings that male engineering students have a stronger 
sense of identification with their future profession even 
before starting university compared to the female ones 
[26]. 

We also explored whether differences in professional 
identity depend on how informed students were about the 
study program before enrolling in the study, having 
engineers among close family members, and working a 
student job. Engineering professional interests and career 
plans are relatively stable over the high school period [35]. 
That is, by the end of high school, students usually have a 
clear picture that they want to become engineers and they 
have basic information about their future profession and 
what they need to master to perform it. Therefore, we can 
assume that students with higher levels of professional 
identity would be those students who informed themselves 
more about the study. 

Moreover, considering previously mentioned research 
[9], [14], we assumed that students who have engineers 
among close family members and who work at student job 
would have a higher level of professional identity. 

Finally, we examined whether students who had to 
move to the place of study (i.e., did not grow up in the same 
place as the place of study) have different levels of 
professional identity compared to students who grew up in 
the same place where they started their studies. We can 
assume that students who had to move to the place of study 
would have lower professional identity compared to 
students who did not have to move to the place of study, 
because they might have identity struggles and 
consequently their professional identity may not be so in 
focus. However, there is no research on this question so we 
cannot define any specific hypothesis, so we assumed a 
null hypothesis that there were no differences in 
professional identity between students who moved and 
those who did not move in the place of study. 

In short, our research questions were: 

● RQ1: Examine the level of professional identity 

and whether the dimensions of professional 

identity have different levels among 

undergraduate engineering students. 

● RQ2: Examine whether the professional identity 

among undergraduate electrical engineering 

students differs depending on gender, how 

informed students were about the study program 

before they got enrolled in it, having engineers 

among close family members, working a student 

job, and place of growing up (is the place of 

growing up the same as the place of study or not). 

II. METHODS 

A. Participants 

A convenience sample of 431 (73.1% male; age: M = 
18.67, SD = 0.57) students of University of Zagreb Faculty 
of Electrical Engineering and Computing participated in 
this research. Students were mostly enrolled in the first 
year (98.6%), and some were enrolled in the second (1.2%) 
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or the third (0.2%) year of undergraduate study during the 
academic year of 2022/2023. Most students (75.6%) had 
achieved the highest possible grade on the final exam in 
mathematics at the end of high school. Only a few students 
(5.3%) reported working part-time jobs. 

B. Procedure 

The Ethics Committee of the University of Zagreb 
Faculty of Electrical Engineering and Computing had 
given approval of the study. The survey was conducted 
online. At the beginning of the survey, it was emphasized 
that students’ participation was voluntary, and that 
information related to students’ identity will only be used 
to assign them a symbolic amount of assignment credits in 
the course within which they were invited to participate in 
the survey. Students were also informed that they were 
allowed to terminate their participation at any time. 
Students completed the survey in 15-20 minutes. 

C. Measures 

In this section we will describe measures that were 
used. The factor structure obtained in confirmatory factor 
analysis (CFA), as well as the reliability of the measures 
in our research, will be shown in section Data analyses. 

Professional Identity Five-Factor Scale (PIFFS [14]) 
was used to measure students’ professional identity. It 
consists of 25 items divided in five factors: knowledge of 
professional practice (six items; “I know the nature of the 
work I will do in my future profession.”), professional 
experience (six items; “I know personally some people 
who work in my future profession.“), role model in 
profession (five items; “I admire professionals who are 
already working in my future work environment.“), self-
efficiency (six items; “I’m confident that I can do an 
excellent job in the future.“), and affinity to certain 
profession (two items; “I am already pretty sure what kind 
of profession I will enter after completing the polytechnic 
or university education.“). Response scale was from 1 
(“definitely not correct”) to 5 (“definitely correct”). Tan et 
al. [14] reported the reliability of the original five 
subscales α = 0.65–0.85. PIFFS was validated in Croatia 
by [15]. In their research a three-factor solution was 
obtained, with factors Knowledge (α = 0.84), Experience 
(α = 0.79) and Perception of the role model and 
professional future (α = 0.84). 

D. Data analysis 

In order to examine potential differences in 
professional identity t-test for independent samples was 
used, while for testing the differences in the level of the 
dimensions of professional identity repeated-measures 
ANOVA was used. 

Prior to the aforementioned analysis, instrument 
exploratory (EFA) and confirmatory factor analysis (CFA) 
were performed for PIFFS in order to examine whether 
indicators were loaded to some extent on a latent variable 
(i.e., factor structures of our measures were examined). 
The results of EFA and CFA will be shown in this section, 
while the results that will answer our research questions 
will be shown in the Results section. 

For EFA, SPSS statistical package, version 20 was 
used. Factors were extracted using principal axis factoring, 

with direct oblimin rotation (delta = 0). Eigenvalues 
greater than one, scree plot test and parallel analysis were 
used as the criteria for factor interpretation.    

The R statistical package, version 4.1.3 was used to 
conduct CFA. To interpret models fit, several goodness-
of-fit measures were taken into account: (a) χ² test 
(statistical insignificance confirms a good fit) [36]; (b) 
χ2/df (good fit: values of less than 5) [37]; (c) comparative 
fit index (CFI) and Tucker-Lewis index (TLI) (good fit: 
values greater than .95) [38]; (d) a root mean square error 
of approximation (RMSEA) (good fit: values of less than 
.06) [38]; and (e) a standardized root mean square residual 
(SRMR) (good fit: values of less than .08) [37]. 

Professional Identity Five-Factor Scale in [14] 
obtained a five-factor structure, but with one scale with 
only two items, which represents fewer items than 
suggested (e.g., [39]). Their study participants were 
students of polytechnic in Singapore. Croatian validation 
study [15] obtained three-factor structure on students in 
different study areas, not only technical studies. 
Considering differences in previous research in factor 
structures and samples [14], [15], we conducted EFA using 
the random half of the sample. Prerequisites for factor 
analysis were met: KMO = 0.825; Bartlett’s test of 
sphericity p < .001 with χ2(120) = 1162.85). EFA 
suggested a three-factor structure. The first factor 
explained 26.86% of variance, the second factor explained 
9.58% of variance, and the third factor explained 7.57% of 
variance. A total of five items with cross-loadings and 
loadings lower than .3 – .4 [36] were not included in final 
solution. First factor, labelled Knowledge has seven items 
(e.g., “I know the nature of the work I will do in my future 
profession.”) and examines students’ knowledge of their 
future profession. Second factor, labelled Experience, has 
five items (e.g., “I am part of an interest group related to 
my computing/engineering.”) and examines how many 
direct experiences with their future profession students 
already have had. Third factor, labelled Self-efficacy, has 
four items (e.g., I’m confident that I can do an excellent 
job in the future.”) and examines students’ level of self-
efficacy related to their future work. Using the other 
random half of the sample, we conducted CFA for two-
factor solution and obtained good model fit: χ2 = 177.27, p 
< .001, df = 100, χ2/df = 1.77, CFI = .927, TLI = .913, 
RMSEA = .063, RMSEA 90% CI [.047 .077], SRMR = 
.061. Modification indices indicated that one correlation 
between errors of items should be included because of 
items’ wording. In our research the result on the subscales 
was calculated as the mean of all participant ratings. 
Internal consistency was .85, .68 and .74 for Knowledge, 
Experience, and Self-efficacy subscales respectively. 

III. RESULTS 

Regarding the RQ1, the obtained results displayed in 
the Table 1 suggest students’ levels of professional identity 
vary with the highest level of professional identity being 
related to the dimension of Self-efficacy, followed by 
Knowledge, and finally Experience. The data 
demonstrated that the level of Knowledge dimension was 
around the average point of the response scale. The level 
of Self-efficacy dimension was above the average point, 
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while the level of Experience dimension was below the 
average point of the response scale. 

Regarding the RQ2, the results presented in Table 2 
demonstrated that male students score significantly higher 
than female in dimensions of Knowledge and Experience. 
Students informed about the study had significantly higher 
levels of all three dimensions of professional identity. 

Furthermore, students who have engineers among close 
family members have significantly higher levels of 
Experience dimension. Students who are working student 
job score significantly higher in dimensions of Knowledge 
and Experience. Finally, students whose place of growing 
up is the same as the place of study score significantly 
higher in dimensions of Experience and Efficacy.

 

 
TABLE 1. DIFFERENCES IN THE LEVELS OF THREE DIMENSIONS OF PROFESSIONAL IDENTITY (N = 431) 

 M(SD) F df1,df2 η2 ΔM1,M2 (SE) ΔM1,M3 (SE) ΔM2,M3 (SE) 

1. Knowledge 3.32 (0.80) 822.53 
1.89, 

812.02 
0.66 

1.05 

(0.04)*** 

-0.77 

(0.4)*** 

-1.82 

(0.05)*** 

2. Experience 2.27 (0.87)       
3. Self-efficacy 4.09 (0.74)       

Note: ***p < .001. 

 
TABLE 2. DIFFERENCES IN PROFESSIONAL IDENTITY 

   Knowledge Experience Efficacy 

Gender 

Women (N=115; 26.93%) M(SD) 3.08 (0.84) 1.86 (0.77) 4.06 (0.83) 

Men (N=312; 73.07%) M(SD) 3.40 (0.77) 2.42 (0.86) 4.10 (0.72) 

 t(df) 3.80 (425)*** 6.51 (224.66)*** 0.44 (425) 

  Cohen’s d 0.40 0.69  

      

Informed 
about study 

Yes (N=202; 46.87%) M(SD) 3.58 (0.78) 2.57 (0.89) 4.25 (0.66) 

No (N=229; 53.13%) M(SD) 3.10 (0.75) 2.01 (0.77) 3.94 (0.78) 

 t(df) 6.48 (429)*** 6.92 (399.70)*** 4.42 (428.22)*** 

  Cohen’s d 0.63 0.67 0.43 

      

Engineer(s) in 

family 

Yes (N=170; 39.44%) M(SD) 3.35 (0.78) 2.42 (0.88) 4.06 (0.75) 

No (N=261; 60.56%) M(SD) 3.30 (0.82) 2.17 (0.85) 4.10 (0.74) 
 t(df) 0.609 (429) 3.04 (429)** 0.541 (429) 

  Cohen’s d  0.29  

      

Lived in the 

place of study 

Yes (N=198; 45.94%) M(SD) 3.28 (0.82) 2.16 (0.85) 3.97 (0.78) 

No (N=233; 54.06%) M(SD) 3.36 (0.79) 2.36 (0.87) 4.19 (0.70) 
 t(df) 0.96 (429) 2.35 (429)* 2.96 (429)** 

  Cohen’s d  0.23 0.30 

      

Student job Yes (N=23; 5.34%) M(SD) 3.70 (0.99) 2.83 (1.24) 4.23 (0.87) 
 No (N=408; 94.66%) M(SD) 3.30 (0.79) 2.24 (0.84) 4.08 (0.74) 

  t(df) 2.31 (429)* 2.24 (23.14)* 0.92 (429) 

  Cohen’s d  0.56  

Note: *p < .05, **p < .01, ***p < .001. 

IV. DISCUSSION 

The aim of this research was to examine the levels and 
differences in professional identity of Croatian 
undergraduate engineering students. The level of 
professional identity ranges from below average to above 
average, depending on the professional identity dimension. 
Students did not have a lot of direct experience with the 
future profession (e.g., being part of an interest group 
related to the profession; interaction with professionals in 
the industry). Their knowledge about future profession, 
rules and regulation in the industry or roles and 
responsibilities of future job was on average level, while 
their self-efficacy about their future professional 
competences was above average. Differences in levels 
between three dimensions supported this trend. Just like in 
[15], Experience dimension is the lowest-scored 
dimension of professional identity, which is not surprising 
given that for most students this was their first semester 
and they didn’t have much time to gain experience related 
to their future profession. Students’ level of self-efficacy 
was the highest and above average. Considering that self-

efficacy is related to achievement and occupational 
aspirations choice [40], it is promising for future 
employers that first-year students believe in their 
professional competences. Moreover, self-efficacy is 
related to students’ grit [41], so we can assume that first-
year students would have a lower inclination to drop out 
from higher education. However, students’ institution as 
well as higher education institutions in general should 
invest in further professional identity development, 
because recent studies have highlighted that identity status 
is a dynamic and flexible process of exploration and 
commitment, rather than a static commitment to some 
identity [9], [42]. Professional identity in higher education 
can particularly be fostered by active engagement in 
activities related to the future profession and authentic 
experiences [31].  

Regarding the differences in professional identity, our 
data are mostly in line with the hypothesis and previous 
research results (e.g., [20]) suggesting that male students 
would have higher levels of professional identity than 
female students. This difference, however, was not 
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obtained for the self-efficacy dimension. On the one hand, 
previous research demonstrated lower self-efficacy, in 
terms of using knowledge of engineering to solve relevant 
problems, in female students, including first-year students 
[43]. Previous research had also showed that, while 
academic self-efficacy in the context of engineering was 
higher in male students, female students had higher levels 
of career self-efficacy [44]. This finding is in line with the 
interviews with female engineering students who reported 
high career aspirations at the beginning of their studies 
[26], which may suggest that they were confident in their 
abilities. Unfortunately, during studies, their career 
aspirations declined, which may be attributed to gendered 
interactions and increase in interest in parenthood. Despite 
that, it seems that career self-efficacy amplifies during 
study [45]. Altogether, for future career paths, it is 
encouraging that female engineering students in our 
research had a high level of self-efficacy and that this level 
is as high as the self-efficacy level of their male 
counterparts. However, as suggested in [31],  it would be 
important to construct activities fostering direct experience 
with the profession, and female students may profit more 
from those activities, given their lower knowledge and 
experience regarding their future profession. 

As we assumed, students who were more informed 
about the study have higher levels of all three dimensions 
of professional identity. Engineering identity and interest 
towards engineering are mostly formed by the end of high 
school [35]. Higher interest is related to in depth 
engagement in activities associated with the subject of 
interest [46]. That is, students with higher levels of interest 
in engineering may search for more information related to 
their future profession, including study programs. 
Therefore, more information about the study program may 
reflect students' already formed professional identity, 
which has led them to collect more information about it. 
However, the relationship can be reversed: more 
information about the study program may lead to higher 
professional identity because students know what to 
expect in their future profession and that can facilitate 
professional identity development. To solve this question, 
longitudinal studies are recommended and needed.  

Students who have engineers among close family 
members had a higher level only of Experience dimension 
of professional identity. Similar to previous research [27], 
[28], it seems that family has a small influence on 
professional identity. From adolescence onwards, 
individuals are inclined to question family members’ work 
preferences rather than introject their opinions and work 
roles [47]. Therefore, it is possible that students in our 
research who have engineers as close family members 
wanted to build a career path, collecting knowledge, and 
fostering self-efficacy, on their own. However, they profit 
from exposure to engineering in the family, which was 
apparent from our data. That is, students who have 
engineers among family members could have easy access 
to engineering activities, interest groups, and direct 
experiences related to engineering.   

Moving to the place of study is an enormous stressor 
[32], [33]. It is not surprising that students who had to 
move to Zagreb to study engineering had lower levels of 
self-efficacy and experience related to their future 

profession. These students have to adapt to new 
surroundings, separate from family and some peers, and 
promptly acquire some adult skills. Therefore, their self-
efficacy related to future profession can be blocked by 
numerous stressors and skills to which they need to devote 
themselves. Some students may come from small places in 
which they perhaps do not have enough opportunity for 
direct experience with engineering. However, it seems that 
their professional aspirations and interests lead them to 
acquire as much declarative knowledge about their future 
profession as their counterparts from Zagreb. 

Finally, our hypothesis regarding differences in 
professional identity depending on whether student work a 
student job was partly supported. That is, students who had 
a student job had a higher level of Experience dimension 
of professional identity. The partial support of our 
hypothesis can be explained by the characteristics of our 
sample. Namely, only 23 students (5.3 %) have a student 
job, and from those who had a student job, only 10 of them 
(43.5 % of students who had a student job) work in the 
field of engineering. A larger sample would be needed to 
provide support for our hypothesis. 

V.  LIMITATIONS AND FUTURE DIRECTIONS 

Our research had a correlational research design, which 
makes it impossible to draw causal conclusions. 
Furthermore, all measures were self-reports, so students 
could respond socially desirable. The generalization of the 
results is limited because the participants were students of 
only one engineering faculty in Zagreb. 

For future research it would be important to include 
longitudinal research design in order to determine possible 
changes in professional identity during study. It would also 
be important to have more students who have a student job 
in engineering field to make stronger conclusions about the 
relationship between student jobs and professional 
identity. 

VI. CONCLUSIONS 

The aim of this research was to examine the 

professional identity levels and differences in Croatian 

undergraduate engineering students. Research results were 

obtained from a sample of 431 electrical engineering and 

computing undergraduate students. Professional identity 

differences and levels were assessed using an online 

survey measuring three professional identity dimensions: 

knowledge about future profession, direct experience with 

future profession, and self-efficacy related to future 

profession, as well as socio-demographic characteristics. 

Research results showed that self-efficacy dimension of 

engineering students’ professional identity was higher than 

knowledge about future profession and direct experience 

with future profession dimensions. Male students, students 

informed about the study program, students who have 

engineer(s) as family members, students who were raised 

in the place of study, as well as students who have a student 

job, have all reported a higher level of direct experience 

with future profession and, in some cases, also one of the 

other two dimensions of professional identity. In line with 

[48], our results suggest that pre-professional socialization 

including having engineer(s) as family members and 
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having acquired information about the study program 

positively affects formation of professional identity, 

especially regarding the Experience dimension. 

The obtained results have implications for higher 

education institutions’ policies and practices. More 

emphasis should be placed on supporting professional 

identity formation, especially for female students. It might 

be of best interest for higher education institutions to 

familiarize their students with their programs, even before 

they enroll, both for fostering their professional identity, 

but also to better prepare them for challenges that await 

them. Finally, opportunities which would enable students 

to gain practical experience with their future profession 

would make a valuable addition to higher education 

institutions to foster professional identity formation, both 

on institution level, connecting students with their future 

employers, or on course level, providing students with 

insights into their future profession. 
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