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Abstract

Young people often face uncertainty during the transition from education to work,
along with high unemployment and job dissatisfaction, which is addressed in the EU
Youth Strategy, highlighting the need for better career support. This study aimed to
identify main factors influencing youth career decisions and to develop a decision-
making model. Five core constructs were defined through literature review: Deal-
ing with Uncertainty, Risk Preference, Adaptability and Resilience, Education and
Support, and Life Satisfaction. Data were collected from 673 engineering students.
Regression analysis was used to test the proposed model and hypotheses, while
Mann-Whitney and Kruskal-Wallis tests examined group differences. The developed
model accounts for 46.2% (R?=0.462) of the variability in students’ career choices.
Adaptability and resilience emerged as the most influential factor (3=0.557). Certain
differences, for specific constructs, were also observed in relation to different groups
of family income, gender and extracurricular activity engagement. The model sup-
ports more informed career decisions and provides insights that may help improve
career guidance and educational policy. The findings also may contribute to bridging
theory and practice in career development research. The study is limited by its sam-
ple, which included only engineering students from the Republic of Serbia, potentially
restricting the generalizability of the results.

Introduction

Among all the life decisions individuals face, career choices stand out as one of the
most important decisions [1]. The rapid growth of the ICT sector in the 21st cen-
tury has intensified the frequency of these decisions due to abundant options and
varying-quality information, intensifying the employment challenges and job-seeking
pressures [2]. Career decision-making (CDM) involves choosing an educational
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path, entering the job market, staying or leaving a position, switching careers, or
pursuing further training. These choices are often irreversible and carry lasting con-
sequences [3].

Higher education plays a crucial role in talent cultivation, yet societal recognition
of students as professionals, remains low, making career decisions more challenging
[4]. College students undergo significant identity transformation as they transition
from academia to professional life, often struggling with poor CDM, which negatively
affects their social, personal, and professional well-being [5,6]. For young people who
lack a clearly defined or long-held career aspiration, making a career decision can be
a challenging and often overwhelming process [7].

The European Union Youth Strategy 2019-2027 recognizes labour market chal-
lenges as one of key concern [8], while a Deloitte study emphasized the need for
alignment of educational programs and professional development opportunities with
labour market trends [9]. The transition remains challenging, as around four in ten
young individuals (25—-29) have not yet obtained secure employment and are three
times more likely to be unemployed compared to adults (aged 30 and above), with
one in every two young people expressing dissatisfaction with their job [10]. These
data clearly demonstrate that the challenges young people face in career decision-
making are substantial, underlining the need to investigate and understand the
underlying factors that shape this process.

Current research on CDM lacks sufficient empirical research to understand CDM
processes and enhance the quality of CDM among college students [4]. Scholars
like Phillips and Pazienza [11] emphasize that evaluating the processes leading to
decisions is a crucial approach to assessing their quality. Building on this approach,
enhancing university students’ CDM skills requires a thorough examination of the
key factors influencing their career choices [2,3]. Afterwards, adopting CDM mod-
els can help individuals address challenges such as lack of readiness, insufficient
information, limited decision-making knowledge, anxiety about choice or commitment,
internal or external conflicts, and lack of resources [12].

Therefore, the primary objective of this study is to identify factors influencing CDM,
understand CDM processes, and develop a model that not only assists university stu-
dents in making informed decisions but also provides practical guidance to organiza-
tions and policymakers working with youth. By conducting a detailed literature review,
key factors influencing the CDM process will be identified, laying the foundation for
the proposed model and questionnaire structure. The analysis of the collected data
will determine the significance of these factors, providing meaningful insights and
guiding the formulation of relevant recommendations.

Theory and hypotheses

Theoretical approaches to career development provide important guidance for
explaining how young people make career decisions. Social Cognitive Career The-
ory (SCCT) emphasizes the role of self-efficacy, outcome expectations, and per-
sonal goals in shaping interests and career paths [13]. Career Construction Theory
(CCT) highlights the process of career identity development, where adaptability and
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proactive agency are essential resources for navigating changing life and work contexts [14]. The Theory of Work Adjust-
ment (TWA) focuses on the correspondence between individuals and their work environments, suggesting that satisfac-
tion and stability arise when personal needs and abilities align with workplace requirements [15]. Although distinct, these
frameworks converge on two key points: career decision-making reflects the dynamic interaction of individual traits and
contextual conditions, and effective career choices require both adaptability and supportive structures.

Following these theories and cross-referencing them with other scientific literature, several factors are expected to
explain variation in how young people approach career decisions. Youth-specific attitudes and personality traits shed
additional light on career processes [16,17]. Perceptions of risk are multifaceted, while some view it as a threat to stability,
others argue that risk-taking is essential for success, personal growth, and career development, provided it is undertaken
with caution [18,19]. Similarly, flexibility and adaptability are crucial. Some young people remain open to pursuing better
job opportunities as they arise, while others actively seek positions aligned with their future goals and lifestyle [17]. These
orientations illustrate how proactive engagement interacts with structural opportunities to shape career trajectories.

Taken together, these arguments suggest that career decision-making among youth results from the combined effects
of psychological background and attitudes toward risk and uncertainty. On this basis, the study formulates a set of hypoth-
eses that define expected relationships between the identified factors and career decision-making. The hypotheses are
presented in the following sections, and a conceptual model in Fig 1 summarizes the proposed framework tested in this
study:

Youth life satisfaction and career choices

Life satisfaction (LS) is generally understood as an overall evaluation of one’s quality of life [20], which often includes

the extent to which personal goals have been achieved [21]. While personality traits such as optimism can increase LS,
researchers highlight that enduring satisfaction is more strongly shaped by accumulated experiences and external circum-
stances [22].

Life
Satisfaction

Dealing with
Uncertainty

Risk
Preference

Career Decisions

Adaptability
and Resilience,

Fig 1. Hypothesized model.

https://doi.org/10.1371/journal.pone.0339485.9001
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For young people, the transition from education to the workforce is a critical stage that directly affects how satisfied
they feel with life [23]. During this period, their well-being is particularly sensitive to socio-economic conditions, such as
financial stability, as well as to the presence of family and peer support [24]. Structural conditions, such as access to
healthcare, housing, and quality public services, also make a substantial contribution to life satisfaction [25]. At the same
time, financial security matters as well. Young people who perceive their financial situation positively report higher LS [26].
Yet, evidence shows that pursuing higher income without meaningful employment can reduce well-being, often by raising
stress and cutting leisure time [27].

Health is another essential component of life satisfaction. Poor health generally lowers LS, while good health, intrinsic
motivation, a positive physical self-concept, and regular physical activity significantly enhance it [28,29]. Beyond present
conditions, having a positive outlook on the future and strong planning skills further strengthen LS, particularly among
students who are in the process of making career-related choices [30,31].

Taken together, these findings suggest that higher life satisfaction provides young people with the resources, resilience,
and outlook necessary to make more confident and adaptive career decisions. Based on this, the following hypothesis is
proposed:

Hypothesis 1: Higher life satisfaction positively affects career decision-making processes

Youth career decision-making under uncertainty

Uncertainty is an unavoidable part of modern career development, especially for young people transitioning from edu-
cation to the labour market. Situations where outcomes cannot be predicted often shape how individuals evaluate their
options and make decisions [32]. In such contexts, uncertainty does not stem only from external forces like economic
instability or social change, but also from personal responses and coping strategies [33,34].

Young people often deal with uncertainty by reevaluating their plans and adjusting them in light of new information or
changing circumstances. While this flexibility can be a resource, many students also report feeling stressed when facing
uncertainty about their future [35]. To reduce anxiety, they frequently seek advice from others, especially mentors and
family, showing that social support remains a key resource in career decision-making [36]. At the same time, a more cau-
tious strategy involves delaying important life decisions until greater certainty is available. In contrast, some youth respond
with avoidance, pushing decisions aside until they feel more secure [37].

Taken together, these findings suggest that uncertainty management in career decision-making involves both internal
strategies (e.g., flexibility, coping with stress, reliance on advice) and external considerations (e.g., economic conditions,
financial security). A balanced ability to recognize risks, regulate emotional responses, and mobilize resources may
therefore enhance young people’s confidence and effectiveness in navigating career-related uncertainty. Based on these
arguments, the following hypothesis is proposed:

Hypothesis 2: The ability to cope with uncertainty has a significant positive effect on career decision-making.

Risk preference in youth career decision-making

Risk preferences represent a central factor in how young people approach career decision-making. In general terms, risk
can be understood as the evaluation of potential outcomes that involve both possible gains and losses [38]. Previous
research highlights that individuals differ in the degree to which they are willing to accept such risk levels: while some
adopt risk-averse attitudes, others demonstrate risk-seeking behaviours that lead them to pursue new opportunities
despite the presence of potential threats [39].

For many young people, risk aversion translates into delaying decisions until it becomes absolutely necessary. This
pattern reflects an underlying belief that waiting reduces the chance of negative consequences, even if it also reduces
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opportunities for growth. Similarly, risk-averse youth often avoid seeking new opportunities altogether because they asso-
ciate novelty with danger rather than potential reward [39]. A strong preference for stability is another common expression
of risk aversion. Many students choose to remain in their comfort zone or prioritize stable and predictable job options over
innovative or risky career paths. Avoiding career changes for fear of the unknown reflects the same protective orientation,
where security and predictability outweigh potential benefits [40].

At the same time, risk preference does not always manifest as active decision-making. Some young people adopt a
passive strategy, preferring to wait for opportunities to arise on their own rather than actively seeking them. While this
approach reduces exposure to risk, it often leaves individuals dependent on external circumstances rather than proactive
career management [12,41].

Overall, risk preferences shape the strategies youth adopt when facing career decisions. A stronger orientation toward
risk avoidance may protect against immediate negative outcomes but can hinder exploration, innovation, and flexibility
which are key skills in contemporary labour markets [42]. Conversely, a willingness to take risks and opportunities can
open new career pathways but requires supportive structures and resources. Based on these considerations, the follow-
ing hypothesis is proposed:

Hypothesis 3: Greater risk preference has a significant positive effect on career decision-making.

Adaptability and resilience in youth career decision-making

Adaptability and resilience are increasingly recognized as essential resources for effective career decision-making. Adapt-
ability refers to the ability to flexibly respond to changes, while resilience describes the capacity to recover from failure and
continue progressing despite setbacks [43]. Together, these traits help young people navigate the complexity of modern
labour markets where agile methodologies are widely used. Those who can adjust their plans in response to unexpected
circumstances are better equipped to handle risks and demonstrate greater persistence in pursuing long-term goals
[44,45].

Beyond formal schooling, additional training, such as developing digital competencies or retraining in technical fields,
plays a pivotal role in building these qualities. Informal education strengthens students’ capacity to recognize opportuni-
ties and adapt to shifting career demands [40]. Furthermore, social networks are another important source of resilience.
Support from family and friends provides emotional encouragement and practical advice, which can buffer against stress
during career transitions [34,46]. Broader professional networks, including mentors and colleagues, further expand
young people’s understanding of labour market requirements and increase their ability to adapt to unexpected chal-
lenges [36].

Taken together, these findings suggest that adaptability and resilience enable youth not only to withstand career-related
setbacks but also to proactively seize new opportunities. Students with higher adaptability and resilience are more likely to
make confident and informed career decisions. Based on these insights, the following hypothesis is proposed:

Hypothesis 4: Higher levels of adaptability and resilience positively contribute to career decision-making.

Importance of education and support for youth career decision-making

Education has long been recognized as one of the strongest predictors of career outcomes. Higher education in particular
is often perceived as a prerequisite for long-term stability and professional growth. Young people frequently associate the
completion of higher or technical education with improved job opportunities and greater financial independence [47,48].
Empirical studies confirm this perception, showing that formal education accelerates skill acquisition, strengthens com-
petitiveness, and facilitates successful entry into the labour market [48]. From this perspective, obtaining a diploma is not
only an individual achievement but also a strategic investment in employability and stability [49]. At the same time, support
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from family and close social networks plays an equally important role in shaping career decision-making [36,46]. In this
way, social support operates as a buffer against stress and a catalyst for proactive career development.

The importance of education and social support thus converges: while education provides the skills and qualifications
necessary for labour market integration, support networks ensure the emotional and practical resources needed to use
these opportunities effectively [41]. These arguments form the basis for the following hypothesis:

Hypothesis 5: Education and Support significantly affect career decisions.

Research methodology
Participants and procedure

The study was carried out as part of the project “Engagement in Academic Achievements and Extracurricular Activities

as Predictors of Life Satisfaction among High-school and University Students — SHINE”, financed by the Science Fund of
the Republic of Serbia, which primarily focused on life satisfaction and well-being among young individuals. This research
paper specifically examines one aspect of the project, which was devoted to identifying factors influencing young people’s
career choice and career decision-making. The study was conducted in the Republic of Serbia, where a total of 249,768
students are enrolled at universities, including 185,063 students pursuing first-degree studies, 64,656 students pursuing
second- and third-degree studies and 49 students enrolled in older programs [50]. The primary focus of the study were
undergraduate engineering students from the Republic of Serbia. The rationale for selecting this specific group of students
was that, at this stage of their education, they encounter their first career decisions, such as choosing internships and first
jobs. Since their field is in high demand, they face different career opportunities from the early stages of higher education,
therefore such decisions can significantly influence their future career development. Fig 2 provides an overview of the
research procedure, from data collection to final analysis.

Data collection was conducted from 215t October to 24" November 2024. The selected participants were informed
about the questionnaire and completed it during class under supervision of a faculty staff member with no evaluative or
grading authority over the participants, providing higher completion rates and resolving any issues [51], therefore ensuring
increased reliability of the collected data. Prior to the survey, students were verbally informed about the study. Addition-
ally, participants were presented with an introductory statement at the beginning of the questionnaire, which explained

Data gathering Data analysis Interpretation

Survey validity & reliability

Target _sample sglection Cronbach’s alpha, discriminant validity _, Hypotheses evaluation
Purposive sampling 1 !
1 : Testing regression assumptions : l
Datacollection i | Linearity, independence, homoscedasticity, :
i | Online questionnaire, self-administered under : i | normality of residuals : i | Empirical findings
i | supervision : l :
I '

Model assessment
Linear regression, standardized data set

I

Group comparison
Mann-Whitney and Kruskal-Wallis tests with
Holm-Bonferroni correction method

Fig 2. Research methodology.

https://doi.org/10.1371/journal.pone.0339485.9002
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the study’s aims, the voluntary nature of participation, and the anonymous handling of their responses. By proceeding to
complete the questionnaire, participants indicated their informed consent. Given the anonymous nature of the survey, writ-
ten consent was not obtained to preserve confidentiality. This consent procedure, including the rationale for not collecting
signed consent, was reviewed and approved by the Ethics committee of the Faculty of Organizational Sciences, Univer-
sity of Belgrade.

To collect data and evaluate the validity of the developed model, an online questionnaire incorporating the identified
constructs was designed. The invitation to participate in the study was sent to 1,062 student email addresses. A total of
673 respondents completed the questionnaire, representing 63.37% of the sample. The research sample demonstrates a
relatively balanced gender distribution, as shown in Table 1, which also includes additional sample characteristics. Fig 2
provides an overview of the procedure, from data collection to final analysis.

Measures

The initial version of the questionnaire was developed based on a review of the literature. It consisted of seven segments
with a total of 71 items. Using Exploratory Factor Analysis (EFA), certain items were eliminated and grouped. The final
version of the questionnaire comprised six segments and 48 items. Career Decisions (9 items), Dealing with Uncertainty
(10 items), Perception of Risks & Opportunities (4 items), Adaptability & Resilience (9 items), and Life Decisions (6 items)
were measured using a five-point Likert scale (1=Strongly Disagree to 5=Strongly Agree). Life Satisfaction (10 items)
was assessed with the Brief Multidimensional Life Satisfaction Scale (BMLSS), measured on a seven-point scale ranging
from 0=Very dissatisfied to 6 =Very satisfied. The following Table 2 presents the defined constructs, their corresponding
items, references, means and standard deviations.

Statistical analysis

Subsequently, collected answers and data were analysed through SPSS 29.0 software, following the approach by the
authors Gwelo [52] and Hargrove, Creagh and Burgess [46]. The reliability of the questionnaire was assessed using
Cronbach’s alpha, while discriminant validity was evaluated via Pearson correlations. Prior to conducting regression
analysis, the underlying assumptions—linearity, independence, homoscedasticity, and normality of residuals—were

Table 1. Descriptive characteristics of the research sample.

Characteristics of respondents ‘ Frequency (n) ‘ Percent (%) Characteristics of respondents ‘ Frequency (n) ‘ Percent (%)

Gender Family income
Male 278 41.3 500-700 € 66 9.8
Female 395 58.7 700-1,000 € 91 13.5

Age 1,000-2,500 € 242 36.0
18-20 594 88.3 2,500-5,000 € 229 34.0
21-23 71 10.5 >5,000 € 45 6.7
24-27 8 1.2 Extracurricular activities engagement

BMI category Every day 160 23.8
<18.5 50 7.4 Several times a week 340 50.5
18.5-25 503 74.7 Once a week 83 12.3
>25 120 17.8 Rarely or never 90 13.3

Grade point average (GPA) General health
5.00-6.50 118 17.5 Great 32 4.8
6.50-8.50 310 46.1 Good 39 58.8
8.50-10.00 245 36.4 Bad 245 36.4

https://doi.org/10.1371/journal.pone.0339485.t001
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Table 2. Constructs Overview.

Construct Items M*SD References
Career | expect to achieve financial independence before I turn 35. 4.15+0.825 [13,14-19]
Decisions | believe that taking risks is very important for achieving success in life. 4.31+0.799

| believe that taking risks is sometimes necessary, but it should be done 4.16+0.858

cautiously.

| believe that taking risks is essential for personal growth through learning from 4.05+0.844

experience.

| am willing to take calculated risks to achieve my career goals. 4.11+0.881

| believe that taking risks is necessary for career development and success. 3.77+0.944

| am flexible when it comes to finding job opportunities. 4.08+0.881

| am ready to pursue better job opportunities whenever they arise. 3.78+0.987

| actively seek opportunities that align with my desired future career goals or 5.924+1.3347

lifestyle.
Life | would describe my satisfaction with my family life as... 5.924 +1.3347 [20,21-31]
Satisfaction | would describe my satisfaction with my friendships as... 5.990+1.2143

| would describe my satisfaction with my school/work situation as... 5.525+1.325

| would describe my satisfaction with myself as... 5.462+1.3569

| would describe my satisfaction with where | live as... 5.562+1.4214

| would describe my overall life satisfaction as... 5.743+1.1729

| would describe my satisfaction with my financial situation as... 5.049+1.4827

| would describe my satisfaction with my future prospects as... 5.776+1.2095

| would describe my satisfaction with my health as... 5.744+1.2910

| would describe my satisfaction with my ability to handle daily life tasks as... 5.574+1.2141

| would describe my satisfaction with my vitalitylphysical condition as... 5.089+1.5308
Dealing with | often reevaluate my plans in order to adjust them to new information or 3.95+0.874 [33,34-37]
Uncertainty circumstances.

| remain calm and focused when facing uncertainty about my future plans. 3.53+£1.081

| seek advice from others to better manage uncertainty in my career or per- 3.39+1.099

sonal life.

| believe it is better to make important decisions even when faced with some 3.51+£1.047

uncertainty.

When faced with uncertainty, | address the situation proactively, even if | don’t 3.37+0.979

have all the information.

| feel confident about maintaining employment in the future. 3.04+£1.404

| expect to be financially stable in the future. 3.49+1.156

| believe the current economic situation influences my career decisions. 3.54+1.222

| think it is important to have financial reserves because of uncertainty in the 4.26+0.873

future.

| am confident that | can adapt my career to future social changes. 2.98+1.107
Risk | tend to postpone making important decisions until it becomes necessary. 2.97+1.199 [12,39-42]
Preference | avoid seeking opportunities because of the risks involved. 2.51+1.002

| prefer to stay in my comfort zone rather than take risks. 3.02+1.172

| prefer stable job options over taking chances with innovative or uncertain 3.3+1.052

career paths.

| avoid changing careers because | fear the unknown. 2.73+1.092

| tend to wait for opportunities to come my way. 2.78+1.14

(Continued)
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Table 2. (Continued)

Construct Items M*SD References
Adaptability & | am confident in my ability to adapt to unexpected changes in my career. 3.93+0.903 [34,36,40,43—46]
Resilience | can handle setbacks or failures in my career without losing motivation. 3.46+1.078

I am willing to retrain or upskill in order to remain competitive in the job market. 4.17+0.861

| believe that resilience is a key factor in achieving long-term career success. 3.92+0.885

| am open to working in different industries if my current career path faces 3.88+0.902

challenges.

| believe that career changes are a natural part of personal growth. 3.73+0.969

| see failure as an opportunity for learning and growth. 3.95+0.991

I rely on my support network (friends, family, colleagues) during difficult times. 4.06+1.001

| can quickly adjust my expectations when plans do not go as | anticipated. 3.64+0.972
Education & | believe that higher education is necessary for a stable future. 3.82+1.071 [36,41,46—49]
Support By completing higher education, | can secure better job opportunities and 3.99+0.977

financial independence.

| believe that obtaining higher or technical education is a step toward 4.17+0.879

employment.

| have the support of my family and friends regarding my career decisions. 4.57+0.791

https://doi.org/10.1371/journal.pone.0339485.t002

tested. To address differences in scale ranges (e.g., BMLSS 0-6 vs. other constructs 1-5), all composite variables were
standardized (z-scores), ensuring comparability of coefficients across predictors. The regression model was then applied
to examine the impact of the constructs on career decision-making. In addition, group differences were tested using non-
parametric methods: the Mann—Whitney U test for two-group comparisons (gender) and the Kruskal-Wallis test for com-
parisons across multiple groups (age, income, GPA, extracurricular activities engagement, desire to leave the country).
These comparisons were adjusted using the Holm—Bonferroni correction method.

Results

Internal consistency of the constructs was assessed using Cronbach’s alpha. All constructs exceeded the commonly
accepted threshold of 0.70, with values ranging from 0.712 (Uncertainty) to 0.846 (Life Satisfaction). These results indi-
cate satisfactory reliability of the measurement scales [53]. Discriminant validity was examined through inter-construct
correlations. All Pearson correlation coefficients were below the 0.85 threshold, confirming discriminant validity (S1_
Table) [54].

Prior to conducting regression analysis, standard assumptions were checked. Linearity and homoscedasticity were
supported through visual inspection of scatterplots of standardized residuals against predicted values, which showed ran-
dom distribution without clear patterns. Independence of residuals was confirmed by the Durbin—Watson statistic (1.90),
indicating no problematic autocorrelation [55]. Normality of residuals was assessed through histograms, P—P plots, and
Shapiro—Wilk tests, showing no significant deviations from normal distribution. Together, these results support the ade-
quacy of the data for regression analysis.

The next step in the analysis of the survey data was the development of a regression model to further provide insights
and describe the impact of composite variables on the youth career decision. The results of the regression analysis for the
developed model are shown in Table 3.

A multiple regression analysis was conducted to examine the effects of uncertainty tolerance, risk affinity, life satisfac-
tion, adaptability/resilience, and life decisions on career decision-making. The overall model was statistically significant,
F=114.57, p<.001, explaining 46.2% of the variance in career decision-making (R*=.462, Adjusted R?=.458). VIF values
were below 2, confirming the absence of multicollinearity. Results showed that dealing with uncertainty (3=.141, p<.001),
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Table 3. Summary of Regression Results.

B SE B (standardized) t p-value 95% Cl for B Hypothesis
Life satisfaction -0.042 0.031 -0.042 -1.360 0.174 [-0.102, 0.018] H1: Rejected
Dealing with uncertainty 0.141 0.034 0.141 4.196 <0.001™ [0.075, 0.207] H2: Accepted
Risk preference -0.222 0.034 -0.222 -6.477 <0.001™ [-0.289, -0.154] H3: Accepted
Adaptability and resilience 0.557 0.033 0.557 16.922 <0.001™ [0.493, 0.622] H4: Accepted
Education and support 0.090 0.031 0.090 2.866 0.004" [0.028, 0.151] H5: Accepted

Note. Standard multiple linear regression was applied.
*p<.05, #p<.01, **p<.001.

R?=.462, Adjusted R?>=.458

F=114.565, p<.001

https://doi.org/10.1371/journal.pone.0339485.t003

education and support (3=.090, p=.004), and adaptability and resilience (f=.557, p<.001) had significant positive effects
on career decision-making. In contrast, risk preference (3=—.222, p<.00) had a significant negative effect. Life satisfaction
(B=-.042, p=.174) did not emerge as a significant predictor. Based on these findings, hypotheses H2, H3, H4, and H5
were supported, while hypothesis H1 was rejected.

The Mann—-Whitney and Kruskal-Wallis tests further highlighted demographic and social differences among the
research-defined groups in the model’'s composite variables. To minimize the risk of Type | error, a Holm—Bonferroni
correction was applied, as it controls the family-wise error rate while being less conservative and more powerful than the
traditional Bonferroni adjustment [56]. For easier interpretation, descriptive results are presented using non-standardized
data. The results are summarized in Table 4.

The Mann—Whitney U test initially indicated significant gender differences in dealing with uncertainty (p<0.001) and
education and support (p<0.001). After applying the Holm—Bonferroni correction to control for Type | error, both differ-
ences remained statistically significant.

The Kruskal-Wallis test revealed significant age-related differences in risk preference (p=0.003), although this effect
did not remain significant after correction, and no other variables varied across age groups. The Fig 3 illustrates scatter
plots and pairwise comparison chart for risk preference analysed by age group.

On the other hand, regarding GPA, no significant differences were observed for any of the composite variables. In
terms of family income, the Kruskal-Wallis test identified differences in dealing with uncertainty (p=0.013), yet these
disappeared following the correction. Fig 4 visually presents scatter plots and pairwise comparison chart for dealing with
uncertainty analysed by family income.

Engagement in extracurricular activities was associated with significant differences in life satisfaction (p<0.001),
dealing with uncertainty (p<0.001), risk preference (p<0.001), and career decision-making (p=0.007). After correction,
the differences in life satisfaction (p=0.002), dealing with uncertainty (p=0.002), and risk preference (p=0.002) remained
significant, while the effect on career decision-making did not. These findings are illustrated through scatter plots and a
pairwise comparison chart in Fig 5.

Discussion

The main objective of the research was to examine the impact of key psychological and social factors on the CDM of
young people, with a special focus on defined composite variables of the model, including young people deal with uncer-
tainty, their risk preferences, education and support they receive from institutions and society, their life satisfaction and
their adaptability and resilience. In this paper, the challenges of the school-to-work transition have been recognized by
The European Union Youth Strategy 2019-2027 and supported by research conducted by Deloitte and UNICEF. The
misalignment between support and approaches of higher education institutions and labour market demands, along with
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Table 4. Results of Mann Witney and Kruskal-Wallis among different groups.

Life Dealing with Risk Adaptability and Education and Carrer decision-

satisfaction uncertainty preference resilience support making
Item N M*SD M*SD M*SD M£SD M*SD M+SD
Gender
Male 278 5.57+0.85 3.59+0.56 2.86+0.73 3.84+0.57 3.94+0.72 4.07+0.58
Female 395 5.60+0.87 3.38+0.54 2.91+0.71 3.87+0.54 4.27+0.63 4.13+0.50
Mann Whitney p value 0.556 0.000* 0.486 0.388 0.000* 0.535
Holm-Bonferroni corrected 0.006 0.001* 0.005 0.004 0.001* 0.006
p-value
Age
18-20 594 5.54+0.72 3.46+0.57 2.90+0.70 3.76+0.62 4.12+0.70 3.99+0.62
21-23 71 5.58+0.94 3.50+0.55 2.86+0.70 3.88+0.54 4.15+0.68 4.13+0.51
24-27 8 5.61+0.81 3.563+0.56 2.92+0.76 3.89+0.53 4.13+0.70 4.13+0.52
Kruskal-Wallis p value 0.365 0.069 0.003* 0.624 0.432 0.903
Holm-Bonferroni corrected 0.004 0.002 0.001 0.007 0.004 0.025
p-value
GPA
<6.5 118 5.54+0.72 3.46+0.57 2.90+0.70 3.76+0.62 4.12+0.70 3.99+0.62
6.5-8.5 310 5.58+0.94 3.50+0.55 2.86+0.70 3.88+0.54 4.15+0.68 4.13+0.51
>8.5 245 5.61+0.81 3.53+0.56 2.92+0.76 3.89+0.53 4.13+0.70 4.13+0.52
Kruskal-Wallis p value 0.507 0.700 0.804 0.239 0.972 0.135
Holm—Bonferroni corrected 0.005 0.008 0.012 0.003 0.05 0.002
p-value
Family income
500-700 € 66 5.37+1.04 3.55+0.60 2.94+0.69 3.88+0.58 4.07+0.81 4.05+0.54
700-1,000€ 91 5.23+0.96 3.66+0.48 2.88+0.75 3.86+0.63 4.18+0.67 4.09+0.56
1,000-2,500 € 242 5.57+0.80 3.51+0.56 2.94+0.74 3.84+0.51 4.22+0.61 4.14+0.49
2,500-5,000 € 229 5.76+0.77 3.44+0.56 2.85+0.72 3.89+0.57 4.09+0.70 4.08+0.55
>5,000 € 45 5.80+0.80 3.42+0.53 2.73+0.64 3.81+0.57 3.94+0.83 4.14+0.66
Kruskal-Wallis p value 0.000* 0.013* 0.361 0.816 0.275 0.708
Holm-Bonferroni corrected 0.001** 0.002 0.002 0.017 0.003 0.01
p-value
Extracurricular activities engagement
Every day 160 5.71+0.92 3.38+0.58 2.72+0.73 3.92+0.59 4.06+0.74 4.16+0.58
Several times a week 340 5.63+0.78 3.50+£0.55 2.86+0.71 3.88+0.52 4.12+0.69 4.13+0.50
Weekly 83 5.48+0.74 3.53+0.49 2.94+0.68 3.80+£0.52 4.25+0.62 4.02+0.53
Rarely 83 5.34+1.04 3.67+0.55 3.19+0.68 3.76+0.60 4.24+0.67 4.01+0.55
Never 7 4.60+1.10 3.72+£0.51 3.71+£0.55 3.33+£0.58 4.29+0.53 3.75+0.65
Kruskal-Wallis p value 0.000* 0.000* 0.000* 0.041* 0.169 0.007*
Holm-Bonferroni corrected 0.002* 0.002* 0.002* 0.002 0.003 0.002

p-value

GPA values are reported based on the Serbian grading scale (6—10).

*Note: p<0.05.

**Note: Significant according to Holm-Bonferroni correction.

https://doi.org/10.1371/journal.pone.0339485.t004
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Fig 3. Kruskal-Wallis test scatter plot for risk preference (grouping by Age).
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Fig 4. Kruskal-Wallis test scatter plots and pairwise comparisons for dealing with uncertainty (grouping by Family income).
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the difficulties young people face during this transition, highlight the complexity of the career decision-making process for
young individuals.

Therefore, the main goal of this research was to examine the factors which influence career-decision making. Accord-
ing to the previously shown data analysis, it was found that the most statistically significant factors in the youth career
decision model are risk preferences, dealing with uncertainty, education and support, as well as adaptability and resilience
while life satisfaction was not significantly associated with career decision-making. These variables explain 46.2% of
model’s variability. The remaining 53.8% of the variability may be accounted by factors not included in our model, such as
career goals, readiness, orientation and other relevant elements [3,4,46,52].

Life satisfaction

Our results indicated that life satisfaction is not significantly associated with youth career decision model, although [61]
reported a significant relationship between career indecisiveness and life satisfaction. On the other hand, Yimming et

al. [57] examined life satisfaction from the perspective of a mediator, where findings showed that life satisfaction does
significantly mediate relationship between self-efficacy and career adaptability, but not between self-efficacy and career
exploration. In line with this, our discriminant analysis showed that life satisfaction is in correlation with career adaptabil-
ity, suggesting that its role may be indirect rather than direct in the career development process. Thus, the finding of our
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research may imply that life satisfaction does not necessarily exert a direct influence on career-decision making, but could
instead operate indirectly through other variables. However, this interpretation remains tentative and requires additional
empirical investigation.

Life satisfaction defers among different groups of students’ family income, as evidenced by our results, indicating that
students from higher-income families reported higher level of life satisfaction. This finding underscores the importance of
considering students’ socio-economic status when developing career support policies [58]. Further, this research showed
that mental and physical health are important factors for life satisfaction, therefore underscoring this as another guideline
and emphasizing the need for their promotion and integration as a way of enhancing the overall youth well-being. The
specific importance of extracurricular activities was demonstrated by our research results, which found differences among
groups with varying levels of extracurricular engagement. Hence, universities must adopt a more structured and holistic
approach to embedding extracurricular activities. This can be achieved through project-based learning, accredited mod-
ules, mentorship, and partnerships, while student-led initiatives such as clubs and events further strengthen confidence
and key competencies [59].

Uncertainty

Consistent with prior studies of van den Heuvel et al. [60] our results highlight that the level of uncertainty is a critical
factor affecting individual decision-making processes, with our results indicating a significantly positive association with
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CDM. Poor career choices with significant long-term implications can arise due to uncertainty which profoundly affects
decision-making [61]. To some extent, uncertainty is unavoidable, given that a linear career development process is not a
realistic expectation in the current labour market [16]. Moreover, an increase in the number of opportunities and options
available to a student may lead to a rise in uncertainty [62].

This underscores the importance of providing support to students by universities, which could foster the development
of uncertainty coping mechanisms, such as problem-solving and seeking social support [63], and encourage the formation
of a long-term strategic perspective, serving as a foundation for key career and life decisions [64]. Career counselling and
career offices have emerged as valuable solutions [65], offering students services which contribute to developing uncer-
tainty coping mechanism, therefore enabling carefully thought-out and informed career decisions [66].

Additionally, as the results of our research showed, students engaged in extracurricular activities experience lower
uncertainty levels in career decision-making, implying that universities can contribute by creating and clearly structuring
certain extracurricular programs. On the other hand, our results showed that female students experience greater difficulty
in coping with uncertainty, than male students. This is in line with Doruk et al [67], who notes that females tend to rely on
planning and proactive approach to navigate such situations. Accordingly, universities need to offer tailored extracurricular
and career support programs to address gender-specific needs, thereby equal opportunities for all students in managing
career decision-related uncertainty.

Education and support

The findings indicate that education and support are significantly positively associated with career decision-making. The
identified relationship and the importance of this component are consistent with the findings of Kocak et al. [68], who
reported that family and academic satisfaction influence career decision self-efficacy. This suggests that students who
receive strong support from both their educational institutions and close ones tend to better manage career decision-
making process compared to those who lack such support.

Providing young people with education that aligns with the contemporary needs of the labour market is of fundamental
importance. Given that young people perceive education as a pathway to secure employment and stable living conditions
[49], higher education institutions must continually strive to improve curricula that enhance students’ competitiveness in
the labour market. Alongside formal education, support from family and friends remains a vital component [46]. In this
context, it is important for educational institutions to create environments that encourage students to build and strengthen
social networks, which further enhance both their career prospects and overall personal well-being [24]. Additionally,
higher education institutions can offer mentoring programs that combine both academic guidance and personal support,
helping students to better navigate career planning [36].

Additionally, the findings of this research showed that female students tend to place greater value on education &
support more than male students. They place greater importance on social interactions, as well as on university services
and support [69]. This may indicate that female students engage more actively in both the academic and social aspects of
university life.

Risk preference

The research findings highlight that risk preference is significantly negatively associated with youth career decision-
making, indicating that students with lower risk preferences may navigate the career-decision making process more effec-
tively. The identified relationship aligns with the conclusions drawn by Caner and Okten [70] who identified individual’s risk
preference as one of the key determinants of career choice and the career decision-making process.

According to [12] it is important to stress that successful career decision-making results not from the extremes of either
impulsive risk-taking or complete risk avoidance, but rather from a balanced risk-taking approach. The implementation of
specialized training and workshops for students, aimed at enhancing their risk assessment and risk management skills
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could facilitate the selection and adoption of appropriate approach to career and life decision making [71]. Our findings
further indicate that students differ in their risk preferences depending on their level of participation in extracurricular
activities, with those more involved tending to make more risks. Therefore, students should be encouraged to take risks
through different exercises, such as case studies, simulations and scenario-based exercises, as this allows universities to
provide a supportive learning environment that promotes risk-taking [72], given that risk-taking is subjective and closely
linked to individual’s risk affinity.

Adaptability and resilience

Based on our findings, adaptability and resilience are significantly positively associated with career decision-making.
This is in line with the general direction of findings reported by Pang et al. [73], who highlighted that resilience and career
adaptability help reduce CDM difficulties. These skills are crucial for young people to meet the demands of a rapidly
changing market which necessitates flexibility [7]. Additionally, our results show that career adaptability and resilience are
in correlation with life satisfaction, consistent with results by Yimming et al. [57]. This underscores the value of cultivating
such skills among youth, for which Verhaest & Omey [48] places emphasis on the role of formal and informal education.
Providing young individuals with education and information fosters a sense of control, thereby improving motivation, pre-
venting negative attitudes, and easing anxiety during career decision-making [74].

Conclusions

In a world of growing uncertainty and overwhelming career choices, empowering students to make informed decisions

is more important than ever. To better understand how students approach career decisions, this study identifies five key
factors: Dealing with Uncertainty, Risk Preferences, Education and Support, Adaptability and Resilience, and Life Satisfac-
tion. These constructs were used to develop a model that explains 46.2% of the variability in students’ career choices.

Four out of five factors showed statistical significance, with uncertainty, adaptability and resilience, and risk prefer-
ence having the strongest impact, followed by education and support. In today’s labour market, where numerous options
amplify indecision, uncertainty is a constant. Adaptability and resilience therefore may play an essential role in navigat-
ing rapid change. When it comes to risk, effective decision-making relies not on impulsiveness or avoidance, but on a
balanced and thoughtful approach. Universities could consider providing adequate institutional support as well as the
encouragement of social connections, which contribute to career development and decision-making. Life satisfaction was
not significantly directly associated with career decision-making, but cannot be simply dismissed, as it may still be related
to career decision-making process indirectly through other variables. Nevertheless, this observation requires further
investigation.

This study contributes to the existing literature by offering a comprehensive model of career decision-making that
includes both psychological and contextual factors. These findings suggest that universities could embed real-life
decision-making exercises, such as simulations and case studies, into their curricula to help students confront uncertainty
and build confidence. Career counselling services should consider expanding their scope beyond labour market informa-
tion to include personalized support on life decisions such as work-life balance. Academic institutions could also begin
formally recognizing extracurricular involvement and practical experience. These proposed interventions should be tested
in future longitudinal or experimental studies to examine their effectiveness.

While this research provides valuable insights, several limitations should be acknowledged. The use of self-reported
data collected via an online questionnaire may have introduced biases such as social desirability or inaccuracies in
self-assessment. Additionally, the study relied on regression analysis, without incorporating longitudinal or qualitative
methods that could offer deeper understanding of how career decision-making evolves over time. To enhance reliability,
future research should apply mixed-method approaches, combining surveys with interviews or focus groups. Lastly, as the
study included only students from the engineering field, the results may not be directly generalizable to students in other
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fields, since engineering students have specific employment opportunities and working conditions that differ from other
disciplines. Furthermore, since the research was conducted only in the Republic of Serbia, the generalizability of the find-
ings is further limited, given the country’s socio-economic characteristics. Therefore, these results may be most relevant to
post-transition countries experiencing similar challenges. Expanding the research to include cross-cultural samples would
provide a more globally relevant perspective.
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