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Introduction: Under current labor market uncertainties, employability has 
been an increasing concern for higher education students. As such, perceived 
employability is gaining importance and becoming a significant field of inquiry. 
However, how it is influenced in the academic environment remains inadequately 
studied. Drawing from the dual theoretical lens of social cognitive career theory 
and conservation of resources theory, this study investigates the impact of 
career development programs (CDP)—mentoring, training, and internships—on 
perceived employability, mediated by self-efficacy and resilience, among final-
year university computer science students in the Hail area of Saudi Arabia.
Methods: In this cross-sectional study, data were collected from 348 university 
graduating computer science students. This study used partial least squares 
structural equation modelling to assess the measurement and structural model.
Results: Mentoring and training were significantly related to perceived 
employability, while internships were not. For predictors of self-efficacy, only 
internships predicted employability, while mentoring and training did not. 
Self-efficacy did not predict perceived employability. Mentoring, training, and 
internships were significantly related to resilience. Resilience and perceived 
employability were significantly related. Self-efficacy mediated the relationship 
between internship and perceived employability but did not mediate the 
relationship between mentoring and training and perceived employability. 
Resilience mediated the relationship between mentoring, training, and 
internship, and perceived employability.
Discussion: The findings of this study contribute to the literature on CDPs 
and perceived employability and provide valuable insights for policymakers, 
career development program developers, and educators. By emphasizing 
the importance of key career development program functions, educational 
institutions can develop effective programs and interventions that bridge the 
skill gap and enhance computer students’ career prospects and employability.

KEYWORDS

career development programs, perceived employability, resilience, self-efficacy, 
students, university

OPEN ACCESS

EDITED BY

Sandra Carvalho,  
University of Minho, Portugal

REVIEWED BY

Hanan Eid Badwy,  
University of Sadat City, Egypt
Ana Tecilazić,  
Algebra University, Croatia

*CORRESPONDENCE

Isyaku Salisu  
 isy.salisu@uoh.edu.sa

RECEIVED 12 October 2025
REVISED 21 December 2025
ACCEPTED 29 December 2025
PUBLISHED 04 February 2026

CITATION

Salisu I, Alshammari MM and ​
Al-Samhi NM (2026) Psychological pathways 
to perceived employability: a dual-theoretical 
lens on the mediating roles of self-efficacy 
and resilience in career development 
programs.
Front. Educ. 10:1723538.
doi: 10.3389/feduc.2025.1723538

COPYRIGHT

© 2026 Salisu, Alshammari and Al-Samhi. This 
is an open-access article distributed under 
the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE  Original Research
PUBLISHED  04 February 2026
DOI  10.3389/feduc.2025.1723538

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2025.1723538&domain=pdf&date_stamp=2026-02-04
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1723538/full
mailto:isy.salisu@uoh.edu.sa
https://doi.org/10.3389/feduc.2025.1723538
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education#editorial-board
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2025.1723538


Salisu et al.� 10.3389/feduc.2025.1723538

Frontiers in Education 02 frontiersin.org

1 Introduction

The complexities of the contemporary labor market, marked by 
rapid technological advancements, economic fluctuations, and 
organizational restructuring, have contributed to increased job 
insecurity and unemployment (Pitan and Muller, 2020b). For 
individuals entering the workforce, securing employment quickly is 
critical for career progression and long-term success. Consequently, 
employability has become a central concern for young people aspiring 
to establish themselves in their professional careers (Räty et al., 2020). 
Perceived employability (PE), which refers to an individual’s 
assessment of their probability of securing new employment (Van 
Hootegem et al., 2019; Zou et al., 2024), plays a fundamental role in 
managing job uncertainty, as the rates of graduate employment have 
become a significant aspect of government financing and university 
rankings, sector quality guidelines, and institutions’ marketing 
strategies (Healy et al., 2022).

In recent decades, PE has gained significant attention among 
higher education students and sparked academic interest (Noor and 
Azmi, 2021). Numerous employability models have been created, and 
researchers have examined the concepts and variables that 
significantly influence them (Räty et al., 2020). However, there 
remains a lack of studies on PE. For instance, Onyishi et al. (2015) 
argued that the few available empirical studies on PE that exist mostly 
focus on workers, whereas empirical analyses of models concerning 
university students’ PE are rare (Caballero et al., 2022; Duggal et al., 
2024; Jackson et al., 2024). Other studies have posited that little 
research has empirically examined the factors influencing students’ 
PE; hence, critical elements, behaviors, and contextual factors have 
been ignored (Dražić et al., 2018; Caballero et al., 2022; Petruzziello 
et al., 2023). Therefore, the formation of PE in an academic context 
remains inadequately studied. Furthermore, according to Álvarez-
González et al. (2017, p. 283), there is “a deficiency of data regarding 
the characteristics, predictors, and consequences of PE.” One of the 
predictors that has been conspicuously neglected is CDPs. According 
to Bennett et al. (2023), much of the research on university students’ 
PE treats learners as experientially homogenous, often overlooking 
the potential impact of CDPs on students’ employability-related 
behaviors. The theoretical model of PE proposed by Vanhercke et al. 
(2014) posits that proximal elements, such as student self-efficacy and 
resilience, facilitate individual professional growth and enhance 
PE. However, they have been overlooked in scientific inquiries 
(Petruzziello et al., 2023).

In recent decades, enterprises have undergone significant 
transformations, including digital revolutions, global economic crises, 
and labor market fluctuations. These changes have heightened 
employers’ demands for advanced capabilities among prospective 
workers. In such dynamic, complex, and uncertain environments, 
human capital has emerged as one of the most critical factors for 
organizational survival and success. To meet these demands, 
businesses seek individuals with the highest levels of knowledge and 
skills for each role. Consequently, students must cultivate qualities that 
employers value, which extend beyond academic achievements to 
include experience, knowledge, and skills aligned with labor market 
needs. Universities play a pivotal role in fostering these qualities, 
making it a fundamental objective of education to equip youth with 
the resources and information necessary to strategically plan for 
their future.

Most college students pursue undergraduate degrees with the 
primary goal of increasing job opportunities and salary potential 
(McDow and Zabrucky, 2015). However, according to Álvarez-
González et al. (2017), despite the growing proportion of the 
postsecondary education population, employment rates for graduates 
in many nations remain unsatisfactory. This issue is often exacerbated 
by inadequate qualifications among job seekers (Carroll and 
Economics, 2015). Research suggests that individuals with university 
degrees who participate in CDPs are more likely to secure 
employment, highlighting the importance of such initiatives (Morgan 
and Osborn, 2025).

Career development (CD) is particularly crucial for contemporary 
youth, who are often described as “motivated but directionless” (Nicoll 
et al., 2024; Zahra and Malik, 2024). Although young individuals have 
high educational aspirations, many lack the cohesive CD skills 
required to achieve their employability goals. This gap underscores the 
importance of enhancing CD initiatives in educational institutions to 
help young people formulate pragmatic career plans. According to 
Kayyali (2024), while extensive CD initiatives have proliferated, many 
school-to-work programs lack essential components such as career 
mentorship, training, and internships, and instead focus on teacher-led 
collaborations with employers. Additionally, despite increasing 
demand for individuals with CD expertise, student participation in 
CDPs has recently declined (Dumas Reyssier and Chaker, 2024). 
Surprisingly, insufficient emphasis has been placed on analyzing the 
impact of CDPs on students’ career outcomes. The absence of this 
aspect in the CDP research discourse is significant, as involvement in 
such programs is seen as a dependable indicator of positive career-
related behavior and other outcomes (Chen et al., 2021; Qu et al., 
2021; Ramaprasad et al., 2022). Further, while prior studies have 
examined CDP and employability independently, limited research 
integrates these relationships within a unified theoretical framework 
(McKenzie et al., 2018; Okolie et al., 2020a; Glerum and Judge, 2021). 
Furthermore, the underlying mechanism by which CDP and students 
perceived employability remains underexplored. Hence, this paper has 
added to the body of knowledge by combining SCCT and COR theory 
and elucidating how a career development program improves students’ 
perceived employability through self-efficacy and resilience of 
computer science students in the Hail region.

The subsequent sections of the study are organized as follows: The 
following section examines the theoretical framework used in this 
investigation, followed by a literature assessment and the formulation 
of hypotheses. We then examined the development of instruments and 
methodologies for data collection. The data were analyzed, and the 
implications were considered accordingly. Lastly, our report presents 
the results, acknowledges several limitations, and suggests avenues for 
further research.

2 Theory and hypotheses 
development

To enable an integrated perspective of the interactions between 
career interventions, psychological resources, and PE among students, 
this study adopted a dual theoretical approach by integrating social 
cognitive career theory (SCCT) (Lent et al., 1994) with the 
conservation of resources (COR) theory (Hobfoll, 1989, 2011). SCCT 
specifically deals with cognitive and motivational processes 
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(self-efficacy and resilience) as outcomes of career development, while 
COR is a perspective that supports this point of view, highlighting 
how programs, as a resource-enriching mechanism, are used to 
maintain employability in the face of uncertainty.

2.1 Social cognitive career theory

Expanding upon the principles of Bandura (2001), prolific social 
cognitive theory, and the innovative theoretical translation efforts of 
Hackett and Betz (1981), SCCT was developed as a cohesive 
framework intended to enhance and establish connections among the 
fundamental theoretical models of career development (Brown and 
Lent, 2019; Lent and Brown, 2016). The SCCT framework comprises 
five interrelated theoretical models, each including a shared set of 
social cognitive, interpersonal (e.g., personality, ability), and 
environmental factors, within a fundamental set of assumptions. They 
assert that self-efficacy, attitudes, and result expectancies are 
fundamental determinants of several facets of educational and 
occupational behaviors (Brown and Lent, 2023). SCCT examines the 
interaction between self-efficacy, outcome expectancies, and personal 
aspirations in influencing career-related behaviors and outcomes.

SCCT elucidates the CD of young individuals within a 
sociocognitive behavioral framework, emphasizing career self-efficacy, 
which may be augmented over time through career improvement or 
mentorship programs that influence job-related behaviors (Okolie et 
al., 2020a). SCCT emphasizes the central role of self-efficacy beliefs in 
influencing individuals’ career decisions and behaviors. Career 
resilience can be viewed as a personal resource influenced by 
environmental factors (e.g., mentoring, training, and internships) and 
self-regulatory behaviors, both of which SCCT incorporates (Rossier 
et al., 2017). SCCT considers how external factors (e.g., CDPs) interact 
with personal factors (e.g., self-efficacy and resilience) to shape career 
outcomes (e.g., employability) (Murthy and Antony, 2025). SCCT 
explicitly accounts for the role of contextual influences (e.g., access to 
CDPs) on career development (Yao and McWha-Hermann, 2025); 
therefore, the theory is highly suitable for explaining the framework 
presented in this study.

2.2 Conservation of resources theory

In line with SCCT, this study also relies on COR theory, which 
views personal, social, and material assets as resources that people 
seek to gain and preserve (Hobfoll, 2011). The tangible resources 
offered as a result of CDPs include skills, knowledge, networks, and 
psychological resources, such as self-efficacy and resilience (Taylor et 
al., 2022a; Brass et al., 2023). COR states that with such an 
accumulation of resources, students are better able to cope with 
stressors, adapt to challenges, and gain a competitive advantage in the 
job market (Jabeen et al., 2022; Yu et al., 2023). It is possible to 
consider self-efficacy and resilience as important personal resources, 
which not only help reduce potential losses but also help gain 
resources, which enhance the perception of employability.

In general, therefore, the paper combines SCCT and COR to 
examine how mentoring, internships, and training increase students’ 
perceived employability. SCCT offers psychological clarification and 
explains how career development experience results in self-efficacy, 

outcome expectations, and students’ sense of agency, which are 
determinants of perceived employability (Zhong and Xu, 2023). COR 
also augments this view by focusing on resource acquisition; CDPs 
provide students with useful personal, social, and experiential 
resources that can help them become more resilient, less uncertain, 
and more confident in navigating the labour market (Akkermans et 
al., 2021). SCCT and COR are synergistic in that resources acquired 
through CDPs enhance self-efficacy and outcome expectations, which 
are outlined in SCCT. By integrating these theories, the study accounts 
for psychological as well as resource-based processes in which CDPs 
contribute to perceived employability.

2.3 Perceived employability

Employability has been extensively discussed in academic 
literature, with several researchers offering various, although 
interconnected, definitions of the term (Forrier et al., 2018; Fugate et 
al., 2021). Scholars tend to agree on its importance across various 
professional stages, especially with the move from education to 
employment (Dacre Pool and Sewell, 2007). Employability denotes the 
capacity and opportunity to acquire or maintain a significant, 
potentially realizable, and sustained job (Monteiro et al., 2021). PE 
refers to an individual’s self-assessment of their capability and 
potential to obtain a job commensurate with their qualifications 
(Vanhercke et al., 2014). This pertains to the views and convictions of 
the likelihood of securing a full-time job after graduation (Healy et al., 
2022; Pitan and Muller, 2020c). It is based on a psychological and 
subjective perspective of employability, positing that individuals 
respond to their perceptions rather than to objective fact (Vanhercke 
et al., 2014). Individuals may have competencies or access to objective 
environmental resources that enhance their employability. However, 
if individuals do not consider these features as useful instruments for 
achieving success in the job market, they perceive themselves as 
unemployable. Consequently, they are unable to respond or act 
consistently to achieve advantageous subjective and objective 
professional results (Silla et al., 2009). Hence, employability (PE) is an 
outcome generated by both personal and environmental elements 
presumed to influence the subjective sense of employability (Forrier 
et al., 2018).

Increased emphasis is being placed on how colleges assist 
graduates in attaining professional objectives, as a crucial return on 
substantial commercial and governmental investments (Baird and 
Parayitam, 2019). Research indicates that boosting students’ self-
confidence and self-belief may significantly increase employability 
more than boosting specific skills and competencies. Employability 
researchers agree that increased self-awareness, knowledge of labor 
market prospects, and motivation will enable students to make more 
educated job and life choices after graduation (Qenani et al., 2014). PE 
cultivates students’ confidence in pursuing selected career trajectories, 
demonstrating resilience and effectively marketing themselves to 
employers in an evolving business environment. Hence, students with 
elevated levels of professional efficacy exhibit confidence in their 
vocational competencies and have a positive outlook on job 
opportunities in the labor market (De Cuyper and De Witte, 2010). 
High-level positive emotions arise from the accumulation of human 
capital or activation of favorable emotions. When people enhance 
their human capital (e.g., knowledge and skills) via educational 
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investments and CDPs, they bolster their confidence in their capacity 
to get full-time employment, hence seeing themselves as greatly 
employable (Veld et al., 2016).

2.4 Career development programs

Upon entering senior high school, students choose a professional 
pathway. By executing CD activities, school counselors contribute 
significantly to students’ preparedness for pertinent career options 
(Anthony et al., 2022). CD has been defined by various scholars. For 
example, Pahala et al. (2024) argued that it denotes the process of 
learning and refining skills, information, and experience that 
empowers people to attain their professional objectives. Kononiuk et 
al. (2020) define CD as the process of managing learning, experience, 
and change to attain a self-defined, desired professional future. Liao 
et al. (2024) define it as an ongoing process in which a person 
consistently sets and modifies professional objectives over time. Porter 
et al. (2023) have stated that CD denotes the process of selecting a 
profession, enhancing one’s abilities, and progressing along one’s 
professional trajectory. Therefore, CD can be viewed as an individual’s 
continuous educational journey. This underscores that students may 
make informed career choices via CD initiatives such as mentorship, 
structured learning, internships, training, and other professional 
experiences (Liao et al., 2024).

CDPs are structured initiatives designed to encourage and 
empower students toward professional growth. They provide students 
with opportunities to overcome disadvantages by clarifying their 
desired career trajectories and outlining strategies to attain their 
objectives (McIlveen et al., 2013). CDPs are increasingly being 
recognized as catalysts for organizational growth and productivity, 
prompting all firms to embrace this notion and provide career 
advancement opportunities for their people. CDPs are considered 
crucial for establishing a competitive advantage by enhancing 
production and efficiency. CDPs significantly influence people and 
their job efficiency, benefiting both workers and businesses (Jain et al., 
2021). Several scholars have examined the impact of CDPs on various 
outcomes, including PE.

The literature suggests that CDPs are a multidimensional 
construct composed of many elements, such as mentoring, internship, 
and training (Glerum and Judge, 2021; Layton et al., 2022; Okolie et 
al., 2020b; Rubio et al., 2017). Mentoring is a collection of institutional 
tactics and activities aimed at improving students’ career trajectories 
through dyadic interactions between a more experienced academic or 
staff member and a less experienced person or student (Owusu-
Agyeman, 2024). An internship is defined as “any official or formal 
program where students gain valuable practical experience in certain 
fields or potential career of interest” (Galbraith and Mondal, 2020). 
Training is the opportunity provided to individuals to acquire and 
equip themselves with the knowledge and skills required to increase 
work efficiency (Kumar and Bayram, 2025).

2.5 Development of hypotheses

Based on the theoretical framework presented in Figure 1, and 
consistent with previous empirical evidence, this research formulates 
a series of testable hypotheses to test the proposed relationships 
between the key constructs. The hypothesized relationships are direct 

and indirect mechanisms by which the CDPs are likely to impact the 
perceived employability among students.

2.5.1 CDP and PE
Employability researchers have consistently emphasized the 

significance of career management skills and CD learning in relation 
to PE (Donald et al., 2019). In studies on PE, CD is often acknowledged 
as a significant component; however, it has not been examined in 
detail. Conversely, numerous researchers examining individual 
employability as a psychosocial learning process have increasingly 
engaged in contemporary CD research (Jackson and Tomlinson, 2019, 
2020, 2022; Tomlinson and Jackson, 2021). Nevertheless, studies on 
the substantive interactions between CD and PE are limited.

CDP significantly improves the employability of university 
students by providing structured opportunities for skill application 
and practical experience. These programs often include internships, 
seminars, mentorship, and networking activities (Dixon and Gordon, 
2022; Okolie et al., 2020b) University career services, which are often 
managed by certified CD practitioners to assist students in formulating 
career options and objectives, addressing problems, and pursuing and 
obtaining job and work experience opportunities (Donald et al., 2019).

The findings from large-scale international datasets also help 
evidence the relevance of CDPs in enhancing students’ perceived 
employability. According to EUROSTUDENT reports, students who 
have completed internships, skills training, and career guidance 
activities are more likely to feel confident that they are ready to enter 
the labour market (Mühleck et al., 2025). Equally, the 
EUROGRADUATE data repeatedly show that graduates who had 
work-based learning, structured training, and mentoring during their 
studies experience easier entry into the job market and self-perceive 
themselves as highly employable (European Commission, 2025). Such 
tendencies in European systems of higher education support the main 
idea of this research: mentoring, internships, and training have a 
significant impact on students’ perceived employability. Hence, we 
argued that Students participating in professional development 
programs are more prepared to meet employer expectations, thereby 
increasing their competitiveness in the job market. Consequently, we 
hypothesized the following:

H1: Mentoring and PE are positively related.

H2: Training and PE are positively related.

H3: Internships and PE are positively related.

2.5.2 CDP and self-efficacy
Career development is a lifelong activity (Levine et al., 2018). 

During adolescence, school serves as the primary social context in 
which individuals begin to formulate career-related choices before 
entering the workforce (Wang, 2012). Academic variables, such as 
academic self-efficacy and motivation, significantly impact the career 
trajectories of individuals from youth to adulthood (Deng et al., 
2022a). Adolescents’ perceptions, selections, explorations, and 
planning for their future jobs enable a healthy transition to adulthood 
and may profoundly impact their subsequent lives (Michael, 2019).

According to SCCT, cognitive variables precede and shape the 
formation of professional interests and objectives (Lent et al., 1994; 
Lent and Brown, 2016). Self-efficacy is posited as a fundamental 
cognitive element that influences professional behavior and behavioral 
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modifications. Previous studies have shown a correlation between 
professional growth and academic self-efficacy, particularly in 
educational contexts (Ibrahim et al., 2020; Pekkarinen and Hirsto, 
2017; Tenzin et al., 2019). Academic self-efficacy refers to an 
individual’s perceived capacity to attain personally valued objectives or 
standards in an educational environment (Muris, 2001). Students’ job 
identities and career exploration activities are associated with academic 
self-efficacy (Deng et al., 2022b). Students’ academic self-efficacy may 
evolve through activities that modify their behavior to attain their 
objectives. Therefore, students with heightened self-confidence in 
academic settings tend to have a clearer understanding of their 
interests, talents, and objectives and are more likely to participate 
actively in career exploration activities (Choi et al., 2012; Turda, 2024).

Furthermore, students with elevated self-efficacy have greater 
confidence in their capacity to effectively engage in activities related 
to making and committing to career decisions. Conversely, career 
indecision is inversely associated with self-efficacy. Moreover, previous 
studies have shown that variations in academic self-efficacy may 
predict alterations in students’ future career aspirations (Michael, 
2019). In this instance, analyzing the correlation between career 
growth and academic self-efficacy may illuminate the potential 
influence of professional maturity on academic-specific variables 
(Deng et al., 2022b). Hence, as shown in Figure 1, we hypothesized the 
following:

H4: Mentoring and self-efficacy are positively related.

H5: Training and self-efficacy are positively related.

H6: Internships and self-efficacy are positively related.

2.5.3 Career self-efficacy as a mediator
The notion of self-efficacy is essential for comprehending the 

careers of individuals with limited access to the information required 
for the construction of control beliefs, as may occur with jobless 
individuals (Biramo et al., 2025; Turner, 2014; Wang and Lent, 2024). 
From a sociocognitive standpoint, self-efficacy denotes an individual’s 
conviction in their capacity to strategize and execute the necessary 
actions to achieve certain outcomes (Bandura, 2001). Self-efficacy has 
been examined in the context of career theories and is included in 
sociocognitive career theory (Lent and Brown, 2013). CD self-efficacy 
refers to a person’s sense of their capability to execute certain actions 
that are essential for professional preparation, entrance, or adaptation 
(Brown and Lent, 2023). For jobless people, professional self-efficacy is 
closely linked to the ability to alter one’s unemployment status (Biramo 
et al., 2025). This study posits that participation in professional 
development programs enhances students’ career self-efficacy, thereby 
affecting their PE. Therefore, we hypothesized the following:

H7: Career self-efficacy and students’ PE are positively related.

H8: Career self-efficacy mediates the relationship between 
mentoring and students’ PE.

H9: Career self-efficacy mediates the relationship between 
training and students’ PE.

H10: Career self-efficacy mediates the relationship between 
internships and students’ PE.

2.5.4 CDP and resilience
Resilience is a contextual phenomenon characterized by complex 

and dynamic interactions between human, environmental, and 
sociocultural elements. As interest in bolstering student resilience 
increases, particularly due to their susceptibility to significant stress, 
the implementation of effective programs is essential for boosting 
resilience (Venegas et al., 2019).

CDPs are often informed by theoretical frameworks and justifications 
to effectively promote resilience (Taylor et al., 2022b). Theory and research 
have substantiated that CDPs (mentoring, training, and internships) may 
enhance resilience and other career-related outcomes (Haugsevje and 
Heian, 2024). For instance, mentoring offers a framework for youths to 
cultivate essential protective characteristics, including connections with 
peers and others, as well as individual abilities (Beltman and MacCallum, 
2006). Training and internships are excellent ways to improve students’ 
resilience by exposing them to real-world challenges, professional 
environments, and opportunities for personal growth (Ang et al., 2022). 
Through these, students develop skills, adaptability, and confidence that 
contribute to their capacity to recover from adversity and excel in 
challenging circumstances (Turner and Holdsworth, 2023; Yeager and 
Dweck, 2012).

CDPs have been associated with several positives outcomes. 
However, the literature on CDP lacks balanced and critical studies 
from the standpoint of noncognitive qualities, such as resilience. 
Hence, further studies are needed on CDP as a tool for the 
development of resilience (Haugsevje and Heian, 2024). We thus 
propose the following hypotheses:

H11: Mentoring and resilience are positively related.

H12: Training and resilience are positively related.

H13: Internships and resilience are positively related.

2.5.5 Resilience as a mediator
Resilience refers to the extent to which a person faces stressful 

events or scenarios (Salisu et al., 2020; Salisu and Hashim, 2017; Tam 
et al., 2024). It denotes an individual’s capacity to exhibit work-related 
adaptive behaviors throughout periods of career transitions. Näswall 
et al. (2013) suggested that resilience should be accurately termed 
employee resilience. Previous studies have shown that workplace 
mentoring significantly contributes to the development of professional 
resilience (Arora and Rangnekar, 2014), which, in turn, promotes an 
individual’s well-being via job success (Han et al., 2021). Individual 
resilience leads to greater career success (Glass, 2007). Consequently, 
resilience is a crucial determinant of an individual’s career outcomes, 
including PE.

CDPs aim to provide students with relevant skills, establish 
professional networks, and expose them to industry practices that are 
essential for crossing the intricacies of modern career trajectories 
(Kayyali, 2024). These programs also foster professional resilience. By 
cultivating resilience, students become more adept at navigating a 
fluctuating job market and adjusting their objectives and tactics in 
response to career-related challenges (Rezaiee and Kareshki, 2024). 
This flexibility enhances their employability, as they become capable 
of not only acquiring skills but also maintaining employment under 
difficulty. Therefore, we propose the following hypothesis:

H14: Career resilience and students’ PE are positively related.
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H15: Career resilience mediates the relationship between 
mentoring and PE.

H16: Career resilience mediates the relationship between training 
and students’ PE.

H17: Career resilience mediates the relationship between 
internships and students’ PE.

3 Materials and methods

The participants were computer science students from universities 
in the Hail region of the Kingdom of Saudi Arabia. To mitigate 
frequent method bias, the first page of the questionnaire included a 
cover letter assuring the participants that their replies were voluntary 
and anonymous (Podsakoff et al., 2012). The study distributed more 
than 600 questionnaires; however, 353 valid responses were recorded 
and retained for the final analysis. The participants were final-year 
students from 2 public universities in Hail region, selected using 
convenience sampling. G* Power was used to determine the sample 
size (Krieger et al., 2023; Mitra, 2024). This analysis, using α = 0.05 
and power = 0.80 indicated that a minimum of 92 participants was 
required. Hence, the final sample of 353 exceeded this recommended 
threshold. The study sample comprised 182 males and 171 females, all 
over 20 years old.

3.1 Measurement development

This study used established and verified questions from previous 
studies to evaluate the constructs under investigations. The original 
survey was written in English. This study used a back-to-back 
translation technique to translate the survey into Arabic. The 
dependent variable, PE, was measured using six items adopted from 
Pitan and Muller (2020a). Regarding independent variables, Noe 
(1988) scale was used to measure mentoring. The original scale has 
more than 10 items but has been adapted in some studies to a 10-item 
format (Richard et al., 2009). Eight items were adopted from Rothman 
(2007) to measure internships. Fourteen items were adopted from 
Tyagi et al. (2023) to measure training. Regarding the mediating 
variables, six items from the General Self-Efficacy Scale (GSE-6; 
Romppel et al., 2013) were used to measure self-efficacy, while 
Campbell-Sills and Stein’s (2007) 10-items questionnaire was adopted 
to measure resilience. The study used a 7-point Likert scale ranging 
from “1 (strongly disagree) to “7 (strongly agree) to measure the 
variables under consideration.

4 Analysis and results

4.1 Preliminary analysis

Prior to model assessment, preliminary data checks were 
conducted to ensure compliance with the assumptions of multivariate 
data analysis. First, the outliers were examined using the Mahalanobis 
distance (D2). Results revealed that the data did not have issues 
regarding outliers. Second, the data for the study were obtained from 

a single source, indicating that common method variance (CMV) 
might amplify the correlations among the variables (Bozionelos and 
Simmering, 2022). Therefore, two statistical approaches were used to 
assess its effect, the first being Harman’s test (Podsakoff et al., 2012). 
The primary component represents just 25.34% of the overall variance, 
which is less than 50%. The second approach encompassed a 
conservative methodology for CMV assessment (Kock and Lynn, 
2012) to perform an assessment of full collinearity. The highest 
variance inflation factor (VIF) for all constructs was 2.23, which was 
below the benchmark value of 3.3 (Kock and Lynn, 2012). Hence, 
CMV is improbable for addressing substantial issues in this inquiry. 
Third, the conditions for multivariate normality were assessed before 
analyzing the model’s appropriateness. Mardia’s coefficient method 
(Cain et al., 2017) revealed a skewness coefficient of 11.32929 and a 
kurtosis coefficient of 25.28165, both of which were beyond the crucial 
thresholds of 2 and 20, thus confirming the non-normal distribution 
of the data (Kline, 2011; Byrne, 2013; El Bouch et al., 2022). 
Consequently, partial least squares structural equation modeling 
(PLS-SEM) was used for bootstrapping. PLS-SEM is a non-parametric 
inferential technique capable of handling data with the issue of 
nonnormality (Sarstedt et al., 2017).

4.2 Statistical techniques

The present study used PLS-SEM (Smart-PLS 4) for data analysis 
(Ringle et al., 2022). Owing to its ability to reduce type II errors and 
accommodate various model dimensions, PLS-SEM has been 
recognized as an advanced analytical technique for model evaluation. 
Moreover, many studies (Hair et al., 2021a, 2021b; Sarstedt et al., 2021; 
Sarstedt et al., 2022) have underscored its nonparametric 
characteristics as a notable advantage. This indicates that there is no 
need for the data to adhere to a normal distribution and is appropriate 
for the analysis of exploratory research and small-scale studies. As 
stated in Sarstedt et al. (2022), variance-based structural equation 
modeling is favored over covariance-based structural equation 
modeling because of its measurement philosophy and analytical 
objective, which is to develop a theory rather than verify it. Further, 
many current studies (Badwy et al., 2025; Qalati et al., 2025a,b), 
applied this analytical technique for data analysis.

4.3 Measurement model assessment

Cronbach’s alpha, Rho-A, and composite reliability (CR) were 
used to evaluate construct reliability. Table 1 shows that these key 
criteria were significantly higher than the conventional benchmark of 
0.50 (Hair et al., 2017; Hair Jr and Sarstedt, 2019), confirming the 
trustworthiness of the measures (Figure 1).

The CR, average variance extracted (AVE), and item loadings were 
used to ascertain convergent validity. Validity was achieved when the 
item loadings were greater than 0.50, the CR values were greater than 
0.70, and the AVEs were all greater than 0.50 (Hair et al., 2017; Vishnoi 
et al., 2024), as indicated in Table 1 and Figure 2.

The heterotrait–monotrait ratio was assessed for discriminant 
validity (Cheung et al., 2024; Franke and Sarstedt, 2019; 
Rasoolimanesh, 2022). Table 2 indicates that the correlations among 
all the components are less than 0.90, indicating excellent 
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TABLE 1  Internal consistency reliability and convergent validity.

Constructs Items Loadings Cronbach’s 
alpha

Composite 
reliability 
(rho_a)

Composite 
reliability 
(rho_c)

Average 
variance 
extracted 

(AVE)

Internship

INT1 0.681 0.854 0.875 0.882 0.517

INT2 0.748

INT3 0.710

INT4 0.720

INT5 0.688

INT6 0.707

INT7 0.776

Mentoring

MTR1 0.759 0.919 0.923 0.932 0.581

MTR10 0.660

MTR2 0.694

MTR3 0.781

MTR4 0.802

MTR5 0.765

MTR6 0.768

MTR7 0.818

MTR8 0.844

MTR9 0.709

Perceived 

Employability

PE1 0.706 0.816 0.827 0.866 0.52

PE2 0.675

PE3 0.727

PE4 0.775

PE5 0.675

PE6 0.762

Resilience

RES1 0.801 0.938 0.941 0.948 0.645

RES10 0.825

RES2 0.838

RES3 0.807

RES4 0.705

RES5 0.728

RES6 0.841

RES7 0.830

RES8 0.807

RES9 0.834

Self-Efficacy

SEF1 0.802 0.875 0.882 0.905 0.614

SEF2 0.775

SEF3 0.738

SEF4 0.765

SEF5 0.813

SEF6 0.805

(Continued)
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discriminant validity. Table 3 further indicates that all the variables 
present a VIF < 5 (Kalnins and Kendall, 2024; Rasoolimanesh, 
2022), confirming that multicollinearity was not a concern in 
this study.

4.4 Structural model assessment

The structural model was estimated in five stages: (1) lateral 
collinearity, (2) path coefficients, (3) in-sample predictive power (R2), 
(4) effect size (f2), and (5) out-of-sample predictive power 
(PLSpredict). First, VIF was examined to check for lateral collinearity. 
As indicated in Table 4, none of the VIF values exceeded the threshold 
value of 5(Hair et al., 2017; Kalnins and Kendall, 2024; Rasoolimanesh, 
2022), demonstrating that multicollinearity had no significant 
influence.

Second, the structural model’s assumptions were examined via a 
bootstrapping resampling method with 10,000 subsample iterations 
(Becker et al., 2023) to assess the significance of the path coefficients. 
Table 4 and Figure 3 present the results of the hypothesized 
relationships. The results indicate that mentoring and training were 
significantly related to PE (H1: β = 0.620, p = 0.000; H2: β = 0.121, 
p = 0.003) while internship was not (H3: β = −0.022, p = 0.339); 
therefore, H1 and H2 were well supported, while H3 was not 
supported. The relationships between CDP (mentoring, training and 
internship) and the two mediating variables (self-efficacy and 
resilience) were examined, and the results indicated that only 
internship predicted self-efficacy (H4: β = 0.756, p = 0.000) while 
mentoring and training did not influence self-efficacy (H5: β = 0.029, 
p = 0.182; H6: β = 0.009, p = 0.404); therefore, H4 and H5 were not 
supported while H6 was supported. Further, the link between self-
efficacy and PE was not significant (H7: β = −0.134, p = 0.005); hence, 

TABLE 1  (Continued)

Constructs Items Loadings Cronbach’s 
alpha

Composite 
reliability 
(rho_a)

Composite 
reliability 
(rho_c)

Average 
variance 
extracted 

(AVE)

Training

TRN1 0.669 0.947 0.977 0.95 0.579

TRN10 0.782

TRN11 0.721

TRN12 0.735

TRN13 0.687

TRN14 0.721

TRN2 0.733

TRN3 0.760

TRN4 0.774

TRN5 0.775

TRN6 0.780

TRN7 0.814

TRN8 0.832

TRN9 0.850

Self-Efficacy

Perceived 
Employability

Mentoring

Training

Internship

Resilience

Career Development 
Programs

FIGURE 1

Conceptual framework.
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H7 was not supported. The results also show that mentoring, training, 
and internships influenced resilience (H11: β = 0.540, p = 0.000; H12: 
β = 0.116, p = 0.016; H13: β = 0.304, p = 0.000). Resilience also 
predicted PE (H14: β = 0.293, p = 0.000); therefore, H11–H14 were 
well supported. This study also examined the mediating roles of self-
efficacy and resilience. According to the result, the relationship 
between internship and PE through self-efficacy was significant (H10: 
β = −0.102, p = 0.006), while mentoring to PE and training to PE were 
not significant (H8: β = −0.004, p = 0.211; H9: β = 0.001, p = 0.412). 
Hence, H10 was supported, whereas H8 and H9 were not. 
Furthermore, as hypothesized, the link from mentoring, training, and 
internship to PE was mediated by resilience (H15: β = 0.158, p = 0.000; 
H16: β = 0.034, p = 0.023; H17: β = 0.089, p = 0.000). Hence, H15–
H17 were supported.

4.5 Model quality checks

To guarantee the dependability of the model and its outcomes, it 
is essential to meticulously evaluate its quality. Consequently, this 
study assessed model quality via in-sample (R2) and out-of-sample 
(PLSpredict) prediction capabilities (Shmueli et al., 2019; Chin et al., 
2020), in addition to a cross-validated predictive ability test (CVPAT; 
Becker et al., 2023; Ringle et al., 2023) and f2. The in-sample predictive 

power was evaluated using the R2 coefficient of the endogenous 
variables, that is, PE (R2 = 0.662), self-efficacy (R2 = 0.575), and 
resilience (R2 = 0.406), which were deemed entirely adequate under 
our circumstances (Becker et al., 2023). Concerning the out-of-sample 
indicators, we executed the PLSpredict process via 10 folds and ten 
repetitions, interpreting the findings as per Shmueli et al. (2016, 2019). 
Thus, we first verified that all PLS–SEM Q2 values for the indices of 
PE, self-efficacy, and resilience were positive models. Given that the 
prediction errors exhibited a symmetrical distribution, we examined 
the indicator calculation of PLS-SEM root mean square error 
(RMSE) < LM RMSE (Table 3). Verification of this condition across 
all the metrics showed that the model demonstrated substantial 
predictive power.

Furthermore, this study examined the results of the CVPAT of the 
target construct (PE, self-efficacy, and resilience; Liengaard et al., 
2021; Sharma et al., 2023). Since all PLS-SEM predictions in Table 5 
are significantly better than the naïve indicator average (IA) prediction 
benchmark (CVPAT_IA), we concluded that the model has predictive 
validity.

Furthermore, the study used Cohen (1998) ƒ2 to determine the 
construct’s impact magnitude. Values of 0.02 or greater indicate a 
minor influence, a value of 0.15 indicates a medium effect, and a value 
of 0.35 indicates a strong effect. The ƒ2 values in Table 3 indicate that 
all the supported hypotheses have ƒ2 values greater than 0.02. This 
indicates that these variables have well predicted the criterion variable.

Finally, as recommended, researchers should evaluate model-fit 
criteria. Such as the standardized root mean square residual (SRMR), 
which should be less than 0.08 (Guenther et al., 2023) in this study, as 
shown in Table 3. The value of SRMR was 0.074, which is lower than 
the threshold value of 0.08, indicating model fit.

5 Importance-performance matrix 
analysis (IPMA)

This study’s findings were expanded via the post hoc importance-
performance matrix analysis (IPMA), which uses perceived 

FIGURE 2

Measurement model.

TABLE 2  Discriminant validity (HTMT).

Constructs 1 2 3 4 5 6

1 Internship

2 Mentoring 0.119

3

Perceived 

Employability
0.078 0.846

4 Resilience 0.332 0.583 0.664

5 Self-efficacy 0.770 0.102 0.075 0.425

6 Training 0.073 0.072 0.236 0.076 0.059
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employability as the criterion variable. IPMA seeks to find antecedents 
with comparatively high importance for the criterion variable, but 
comparatively low performance. The components that underlie these 
constructs offer possible directions for development that may receive 
much attention; that is, priority setting is allowed while using IPMA 
because it helps to identify the most crucial aspects of certain 
constructs related to a phenomenon (Hair Jr and Sarstedt, 2019; 
Ringle and Sarstedt, 2016).

The IPMA shown in Figure 4 indicates the relative contribution 
(importance) and the performance of the main predictors of PE in 
students. Mentoring was the most important construct (0.75) with a 
rather moderate performance (72), meaning that it is the most 
significant aspect of the creation of employability perceptions. 
However, mentoring must be performed more effectively to have an 
overall greater effect. Resilience and training also demonstrated 
significant importance (0.26 and 0.14, respectively) with fairly good 
performance levels (70–75), making them effective levers that 
significantly contribute to the outcomes of employability. Conversely, 
self-efficacy indicated a low significance but a high performance, 
meaning that despite students’ confidence, it does not correlate 
substantially to the outcomes of employability, as observed in the 
previous result of negative correlation. Lastly, the use of internships 
had an extremely low impact (negative contribution) even with a fair 
performance score, indicating that in their current form, internships 
are not an effective way to improve employability. Therefore, the 

IPMA suggests that universities and policymakers must focus more 
on enhancing mentoring, since it can yield maximum difference in the 
case of better performance, whereas resiliency and training 
opportunities should be further developed to help students sustain 
their employable potential.

6 Discussion

The increasing skill gap among university students is a substantial 
barrier to PE. Prior studies (e.g., Pheko and Molefhe, 2017) have 
argued that students who have undergone some form of CDP during 
or after their university degrees are more likely to be employed. 
However, some students lack these fundamental abilities, which limits 
their employability. Previous research has indicated that most higher 
education graduates who lack certain employability abilities do not 
possess career development plans that may assist them. Therefore, this 
quantitative, cross-sectional study investigated the impact of CDPs on 
PE enhancement among university students in the Hail area. CDPs, 
which include mentorships, internships, and formal training, provide 
young people with vital skill-building opportunities. Assessing the 
efficacy of these programs is essential to mitigate unemployment and 
foster economic growth in the Hail area. This study also introduced 
noncognitive elements (self-efficacy and resilience) as underlying 
mechanisms.

TABLE 3  Plspredict.

Focal constructs Q2 predict PLS LM PLS-LM

RMSE MAE RMSE MAE RMSE MAE

PE1 0.179 1.008 0.777 1.004 0.803 0.004 −0.026

PE2 0.164 0.948 0.748 0.966 0.787 −0.018 −0.039

PE3 0.199 0.943 0.736 0.947 0.747 −0.004 −0.011

PE4 0.491 0.832 0.664 0.842 0.622 −0.010 0.042

PE5 0.285 1.041 0.823 1.095 0.829 −0.054 −0.006

PE6 0.474 0.869 0.646 0.840 0.580 0.029 0.066

RES1 0.262 1.051 0.846 1.087 0.851 −0.036 −0.005

RES10 0.226 0.976 0.782 1.012 0.802 −0.036 −0.020

RES2 0.293 1.011 0.818 1.047 0.826 −0.036 −0.008

RES3 0.216 1.043 0.856 1.055 0.861 −0.012 −0.005

RES4 0.238 0.973 0.796 0.955 0.748 0.018 0.048

RES5 0.163 1.095 0.896 1.101 0.875 −0.006 0.021

RES6 0.232 0.982 0.782 1.012 0.803 −0.030 −0.021

RES7 0.323 0.945 0.751 0.968 0.762 −0.023 −0.011

RES8 0.223 1.035 0.848 1.053 0.860 −0.018 −0.012

RES9 0.293 1.011 0.818 1.039 0.822 −0.028 −0.004

SEF1 0.453 0.791 0.600 0.000 0.000 0.791 0.600

SEF2 0.266 1.010 0.782 0.943 0.729 0.067 0.053

SEF3 0.224 1.035 0.814 1.052 0.825 −0.017 −0.011

SEF4 0.470 0.823 0.621 0.812 0.586 0.011 0.035

SEF5 0.298 0.970 0.721 0.953 0.689 0.017 0.032

SEF6 0.277 0.903 0.677 0.869 0.640 0.034 0.037
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Seventeen hypotheses (11 direct and 6 mediating) were tested 
through a PLS-SEM analysis. Among the direct relationships, 
mentoring and training were significantly related to PE, while 
internships were not. Among the predictors of self-efficacy, only 
internships predicted employability, whereas mentoring and training 
did not. Self-efficacy did not predict PE. Regarding predictors of 
resilience, all of the elements of CDP (mentoring, training, and 
internship) were significantly related to resilience. Additionally, 
resilience and PE were significantly associated. However, among the 
mediation relationships, self-efficacy mediated the relationship 
between internship and PE but did not mediate the relationship 
between mentoring, training, and PE. Resilience mediated the 
relationship between all elements of CDP (mentoring, training, and 
internship) and PE.

Research on employability underscores the significance of 
workers’ competencies and abilities in enhancing job acquisition 
chances (Bargsted et al., 2021), with CDPs being essential for attaining 
this goal; their influence on employability has also been regularly 
demonstrated (Veld et al., 2016; Cuéllar-Molina et al., 2025). The 

significant relationships among mentoring, training, and PE suggest 
that these programs enhance students’ confidence in their abilities to 
secure employment. This result is consistent with Cuéllar-Molina et 
al. (2025) and Niu et al. (2024), who found a positive influence of 
mentoring on students’ employability. Bolton-King (2022) has stated 
that CDPs are excellent tools for enhancing students’ employability 
skills and substantially improving self-confidence and self-efficacy in 
interpersonal and communication abilities. The positive effects can be 
explained through SCCT, as mentoring and training provide mastery 
experiences and social persuasion that strengthen students’ career self-
efficacy. In the Saudi context, where formal career guidance is still in 
its early stages (Hooley, 2017; Alnajjar and Abou Hashish, 2024), 
mentoring and training can serve as a counterbalance to limited 
industry exposure, thereby increasing students’ confidence and 
adaptability. Internships, however, did not directly influence PE, 
which is surprising given their practical nature. This may indicate that 
internships alone are insufficient to boost perceptions of employability 
without the development of other essential mechanisms. The results 
suggest that while internships can be a valuable component of career 

TABLE 4  Results of the hypothesis testing.

Confidence intervals

Relationships Std. 
Beta

Std. 
Dev.

t 
values

p 
values

LL BCI UL 
BCI

VIF R2 F2 Model 
Fit 

(SRMR)

Decision

Mentoring → Perceived 

Employability
0.620 0.039 15.964 0.000 0.549 0.678 1.512 0.753

Supported

Training → Perceived 

Employability
0.121 0.044 2.747 0.003 0.040 0.185 1.026 0.043

Supported

Internship → Perceived 

Employability-
−0.022 0.052 0.414 0.339 −0.105 0.067 2.361 0.662 0.001

Not Supported

Mentoring → Self-efficacy 0.029 0.032 0.907 0.182 −0.024 0.082 1.004 0.002 Not Supported

Training → Self-efficacy 0.009 0.039 0.243 0.404 −0.052 0.075 1.002 0.000 Not Supported

Internship → Self-efficacy 0.756 0.024 31.711 0.000 0.714 0.792 1.003 0.575 1.340 Supported

Self-efficacy → Perceived 

Employability
−0.134 0.052 2.594 0.005 −0.225 −0.052 2.497 0.021

Not Supported

Mentoring → Self-efficacy → 

Perceived Employability
−0.004 0.005 0.804 0.211 −0.015 0.002

0.000 Not Supported

Training → Self-efficacy → 

Perceived Employability
−0.001 0.006 0.223 0.412 −0.013 0.006

0.000 Not Supported

Internship → Self-efficacy → 

Perceived Employability
−0.102 0.041 2.506 0.006 −0.175 −0.039

0.010 Supported

Mentoring → Resilience 0.540 0.049 10.981 0.000 0.455 0.617 1.004 0.489 Supported

Training → Resilience 0.116 0.054 2.154 0.016 0.040 0.184 1.002 0.023 Supported

Internship → Resilience 0.304 0.052 5.811 0.000 0.220 0.391 1.003 0.406 0.155 Supported

Resilience → Perceived 

Employability
0.293 0.047 6.296 0.000 0.219 0.372 1.788 0.142

0.074

Supported

Mentoring → Resilience → 

Perceived Employability
0.158 0.029 5.383 0.000 0.114 0.211

0.025 Supported

Training → Resilience → 

Perceived Employability
0.034 0.017 1.996 0.023 0.003 0.058

0.001 Supported

Internship → Resilience → 

Perceived Employability
0.089 0.022 4.108 0.000 0.060 0.133

0.008 Supported
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FIGURE 3

Structural model.

TABLE 5  CVPAT- Comparing hypothesized models with benchmark models.

Target 
constructs

PLS vs indicator approach (IA) PLS vs. linear model (LM)

PLS loss IA 
loss

Average loss 
difference

t-value p- 
value

PLS 
loss

LM 
loss

Average loss 
difference

t-value p- 
value

Perceived 

Employability
0.889 1.289 −0.400 6.240 0.000 0.889 0.909 −0.020 0.797 0.426

Resilience 1.026 1.364 −0.337 5.612 0.000 1.026 1.069 −0.042 1.544 0.123

Self-efficacy 0.859 1.277 −0.418 5.509 0.000 0.859 0.719 0.139 4.462 0.000

Overall 0.943 1.320 −0.376 7.930 0.000 0.943 0.930 0.013 0.756 0.45

FIGURE 4

Importance–performance matrix (IPMA) analysis.
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preparation, their ability to predict PE depends on different variables, 
such as the quality of the experience, alignment with job-market 
needs, and individual factors. To maximize their impact, internships 
should be well-structured, relevant, and complemented by other forms 
of skill development and networking (Tan et al., 2023).

CDPs are crucial for personal resources such as self-efficacy. 
According to the results, internships had a significant effect on self-
efficacy, whereas mentoring and training did not. One plausible reason 
as to why internships significantly influence self-efficacy is because 
they provide hands-on, real-world experiences that allow individuals 
to apply their academic knowledge in a professional setting. This 
experiential learning boosts confidence, as interns successfully tackle 
challenges, solve problems, and navigate workplace dynamics. The 
tangible outcomes of their work and the positive feedback they receive 
help strengthen their beliefs about their abilities, leading to an increase 
in self-efficacy.

However, mentoring and training might not have the same 
immediate impact on self-efficacy because they often focus more on 
knowledge transfer or guidance without providing direct, actionable 
experiences that interns gain through actual job tasks. While 
mentoring offers support and advice and training builds knowledge, 
neither expertise may provide the same opportunities for interns to 
“test” their skills in real-world scenarios. Without the chance to 
engage in work directly, individuals may not experience the same 
level of mastery or competence, which is critical for boosting self-
efficacy. In addition, mentoring and training can focus more on 
addressing weaknesses or preparing for future challenges, which may 
not immediately translate into a stronger belief in one’s current 
abilities.

The results also show that CDPs are essential resources for 
resilience. Studies have shown that resilience encompasses a 
multifaceted amalgamation of protective characteristics and 
processes inherent to the individual and their surrounding social 
context, which, in the presence of risks and vulnerabilities, 
promote good adaptation or adjustment (Sulimani-Aidan and 
Tayri-Schwartz, 2021). This result indicates that mentoring, 
training, and internships are significantly related to resilience, as 
each experience provides unique support mechanisms that help 
individuals develop the psychological strength to overcome 
challenges. This finding aligns with the COR theory that CDPs 
are critical resource-generating processes, which equip students 
with psychological, social, and experiential resources. Mentoring 
offers guidance, emotional support, and advice to help individuals 
navigate difficult situations and build resilient mindsets, 
competence, and preparedness. Having a mentor to turn to can 
help individuals gain perspective, learn coping strategies, and feel 
more confident about their ability to face setbacks. Training 
equips individuals with new skills and knowledge to enhance 
their confidence and competence. As individuals become more 
proficient in their tasks, they become better prepared to handle 
stress and obstacles, fostering resilience. It also helps them adapt 
to new challenges, thereby improving their ability to recover from 
adversity. Internships provide direct, real-world experiences that 
contribute significantly to resilience, assisting students to develop 
adaptive capacity and overcome downturns. In these settings, 
individuals are often placed in challenging environments that 
require them to problem-solve, collaborate, and adapt. These 
experiences help them build emotional and mental toughness by 

dealing with uncertainty, managing expectations, and overcoming 
setbacks. Consequently, they develop the necessary resilience to 
cope with future challenges in both personal and professional 
contexts. Further, these well-organized career support systems 
are critical for final-year students at Saudi Arabian universities, 
where the transition into the labor market is usually characterized 
by low confidence and intense competition (Hooley, 2017). The 
programs enable students to overcome employment pressures and 
ambiguity, becoming more resilient and able to handle stress, 
adjust to evolving expectations, and continue despite career-
related challenges. In this regard, the findings indicate that CDPs 
are critical not only for enhancing skills but also for developing 
the psychological resources required to facilitate successful 
school-to-work transitions.

Self-efficacy, which is often associated with positive outcomes, can 
negatively influence PE in certain contexts (as was found in this 
study). Individuals with high self-efficacy may become overly 
confident in their abilities and underestimate the need for continuous 
learning or adaptation to changing job markets. This overconfidence 
can lead to complacency and result in individuals failing to recognize 
gaps in their skills or invest in necessary professional development. In 
addition, high self-efficacy can result in a rigid mindset, making it 
difficult for individuals to accept feedback or adapt to new work 
environments. As a result, they may perceive themselves as more 
employable than they actually are, potentially leading to 
disappointment or frustration when job opportunities do not 
materialize as expected. However, resilience significantly influenced 
PE, underscoring its importance as a psychological resource that helps 
students navigate the job market.

Internships significantly enhanced both self-efficacy and 
resilience, suggesting that while internships do not directly affect 
PE, they contribute indirectly by building these critical 
psychological traits. It exposes students to real job activities that 
make them have confidence and adaptive capacity. Consistent 
with SCCT, internships provide mastery experiences, which 
reinforce career-related self-efficacy, whereas, according to COR, 
the internships serve as resource-building experiences to enable 
students to handle work-related challenges. In the framework of 
the Saudi Vision 2030, which focuses on employability and 
workforce readiness, internships are essential in helping students 
to bridge the gap between school and the working environment. 
Mentoring significantly enhanced resilience but not self-efficacy, 
indicating that mentoring may be more effective in helping 
students cope with challenges than in building confidence in 
specific skills. Finally, training significantly enhanced resilience 
but not self-efficacy, suggesting that training programs should 
focus more on skill building and less on fostering confidence. In 
the Saudi Arabian higher education setting, the results present 
significant differences in the effects of CDPs on the psychological 
resources of students.

Regarding mediating effects, self-efficacy mediated the 
relationship between training and PE, and between mentoring and 
PE. This highlights the importance of confidence-building in 
translating CDPs into employability perception. Resilience showed a 
marginally significant mediating role between training and PE, 
suggesting that resilience partially explains how training enhances 
PE. However, the mediating roles of self-efficacy and resilience 
between internships and PE were not significant. This indicates that 
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internships contribute to employability through mechanisms not 
captured in this study.

6.1 Implications

6.1.1 Theoretical implications
This research contributes to the field of study by merging SCCT 

and COR theory to help us understand how CDPs can influence 
students’ PE based on psychological resources. The findings 
demonstrate that mentoring is the most powerful direct predictor of 
employability, training is a less powerful but significant predictor, and 
internships have no direct impact on employability. Rather, internships 
have a substantial positive influence on self-efficacy, which, 
interestingly, negatively impacts PE. This paradoxical result contests 
the traditional assumption of SCCT that increased self-efficacy must 
always enhance career performance and indicates that overconfidence 
or self-illusion can harm employability perceptions in situations where 
structural labor market constraints apply. Therefore, this study is an 
extension of SCCT, as it proves that the role of self-efficacy might be 
conditional—and in some situations, it might undermine rather than 
boost perceptions of employability.

Conversely, the role of resilience was consistently a strong 
mediator, playing a major role in relaying the impact of mentoring, 
training, and internships to employability. Such a result corresponds 
to COR theory, according to which psychological resources aid people 
to buffer stressors and turn to external support to achieve adaptive 
results. This study highlights the significance of the resource 
accumulation and adaptation processes in the development of 
employability by demonstrating that the central pathway involves 
resilience. This broadens the COR construct by placing resilience as a 
central resource that transforms developmental opportunities into 
perceptions of sustainable employability. Overall, the combination of 
SCCT and COR offers a more detailed conceptualization of 
employability, with mentoring increasing employability directly, 
internships augmenting psychological resources, and resilience 
instead of self-efficacy as the most reliable tool connecting CDPs with 
students’ employability.

6.1.2 Practical implications
This study has important implications for universities, educators, 

career-development practitioners, and students. Universities and 
educators should emphasize mentoring and training programs, as 
these directly enhance students’ PE. Mentoring can help students 
build resilience, while training programs can improve both skills and 
confidence. Although internships do not directly influence PE, they 
are valuable for building self-efficacy and resilience. This indirect role 
highlights the need for Saudi Arabian universities to ensure that 
internships are structured to maximize these psychological benefits, 
such as by providing reflective activities or mentorship during 
internships. They also ought to focus on high-quality and organized 
internship programs, which provide substantial involvement in tasks, 
feedback, and chances for reflection. Career centers ought to work in 
close partnership with the industry players so that the internship 
programs expose the students to problem-solving scenarios in the real 
world that would inspire confidence and flexibility, as opposed to the 
routine or observation scenarios. Faculty members and career advisors 
should be oriented to make deliberate efforts to develop the 

psychological resources of students because employability is not 
merely a skill-based phenomenon but is also based on the belief and 
capability of students to deal with the challenges of a career. Finally, 
the Saudi universities should add more practice-based and feedback-
driven mentoring and training programs to boost resilience and self-
efficacy more efficiently, based on the workforce development goals of 
Vision 2030.

At the policy level, the findings can be used to evidence national 
higher education and workforce development policies in Saudi Arabia, 
especially those that are based on Vision 2030. Policymakers can use 
these insights to enhance policies and financing structures that ensure 
the internalization of internships in university curricula in the state. 
Since it has been proven that internships are beneficial in developing 
self-efficacy and resilience in individuals, the policies must be 
supported by the establishment of relationships between universities 
and the organizations of the public and private sectors in order to 
increase access to quality internship placements. In addition, career 
development systems at the national level might cease paying single 
attention to technical skills and explicitly incorporate the development 
of psychological capital, including confidence and adaptability, as the 
fundamental graduate outcomes. The change would facilitate a more 
sustainable employability and equip the graduates with effective 
competitiveness to meet the demands of a dynamic and competitive 
labor market.

Career development practitioners should incorporate elements into 
CDPs that foster self-efficacy and resilience, as these traits are critical 
for employability. For example, training programs could include 
modules for overcoming challenges and building confidence. Mentoring 
programs should focus on helping students develop coping strategies 
and resilience, as these are areas in which mentoring has a strong impact.

Students should actively seek mentoring and training 
opportunities, as these have a direct impact on their PE. While 
internships may not directly boost employability perceptions, students 
should recognize their value in building self-efficacy and resilience, 
which are essential for long-term career success. The findings highlight 
the usefulness of resilience and self-efficacy as transferable 
psychological assets for computer science students working in rapidly 
changing technological landscapes. These findings suggest that 
universities design career development activities not only to prepare 
computer science students with technical and professional skills but 
also to intentionally cultivate resilience and self-efficacy so that 
graduates are psychologically ready to succeed in very competitive and 
uncertain careers.

Lastly, the research also has the larger implications of society 
besides institutional and policy implications. The findings indicate 
avenues by which graduate vulnerability in the school-to-work 
transition can be minimized by proving that CDPs enhance resilience 
and self-efficacy. Rebilitated and more assertive graduates are more 
prepared to handle uncertainty in finding a job and adapting to the 
evolving needs of employment, as well as pursuing lifelong learning. 
Under the Saudi environment, where youth employability is a 
strategic agenda, the improvement of these psychological resources 
helps to make people ready to work as well as to stabilize the society 
and diversify the economy. Finally, the CDPs, which ensure the 
growth of the skills of the individual and the psychological resources, 
can help not only an individual in achieving success in their career, 
but also in the development of society and the economy, in the 
long term.
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6.1.3 Limitations and direction for future studies
The study may be limited by its sample size, the specific context of 

the university, or the region in which it was conducted. Generalizability 
to other settings may be limited, as the data were gathered only from 
university computer science students in the Hail area, which may limit 
the generalizability of the findings to students in other disciplines and 
tertiary institutions as well as in other geographical locations. Future 
research could address this limitation by including more diverse 
populations of students across different fields of study and institution 
types to build a more comprehensive understanding of the impact of 
CDPs on employability outcomes. This study focused on PE, which is 
subjective. Future research would involve objective measures of 
employability, e.g., job placement rates or employer ratings, 
employment status, job quality, and career satisfaction. These would 
improve knowledge on the role of psychological resources in 
sustainable employability. This study was cross-sectional and collected 
data at one specific moment in time. Longitudinal research can track 
students over time to examine how CDPs, self-efficacy, and resilience 
influence employability at different stages of their academic and 
professional journeys, thus providing profound insights. The quality, 
timing, and sequencing pattern of CDPs should also be explored in 
future studies in order to find out the impact of various program 
designs on the development of self-efficacy and resilience.

Additionally, the study did not explore other potential mediators or 
moderators. Hence, future studies should investigate other mediating 
variables such as networking ability, emotional intelligence, and industry-
specific knowledge to provide a more comprehensive understanding of 
the pathways between CDPs and employability. Subsequent studies can 
also focus on determining the boundary conditions by investigating the 
moderators, including gender, academic discipline, institutional support, 
or conditions in the labor market. It is possible that comparative studies 
in universities and institutional types, regions, sectors of the labor 
market, and countries might help find out the contextual factors that 
affect the effectiveness of CDPs, and that studies that involve digital and 
AI-enabled career intervention will be able to capture new forms of 
career support. A qualitative study can further illuminate how students 
perceive the effect of internships, mentoring, and training on 
employability, self-efficacy, and resilience, and what the most effective 
program features are to promote psychological resources.

The research ought to address the quality and design of internship, 
such as the complexity of tasks, supervision, and feedback, in future 
to gain a better insight into how these factors influence self-efficacy 
and resilience. Moreover, this can be investigated in studies concerned 
with digital and hybrid career development initiatives, gender-specific 
dynamics, and cross-sector differences to explain the contextual 
variation. The multi-source data on both students and employers 
would enhance the strength and practical applicability of the further 
results as well as the model can be extended to incorporate other 
psychological resources. Lastly, future studies are encouraged to 
develop and experiment interventions targeting specifically the self-
efficacy and resilience development during CDPs to achieve the 
greatest effect on employability.
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