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Abstract 

Rapid technological advancements have reshaped the global job market, empha-

sizing the importance of specialized competencies such as user interface (UI) and 

user experience (UX) design, alongside technical and interpersonal skills.. This study 

examines how UI/UX skills (UIUX), soft skills (SS), and technical skills (TS) influence 

the employability (EP) of IT undergraduates in Sri Lanka, addressing a notable gap 

in existing literature that often examines these competencies in isolation and pre-

dominantly within Western contexts. The current study offers a detailed examination 

of employability determinants in Sri Lanka’s IT sector by incorporating gender as 

a moderating factor and investigating the mediating roles of self-efficacy (SE) and 

proficiency levels (LP). The collection of data involved 345 IT undergraduates partic-

ipating in structured surveys, which were subsequently analyzed using partial least 

squares structural equation modelling (PLS-SEM). The results demonstrate that gen-

der significantly affects the relationship between soft skills and technical skills with 

employability, underscoring differences in the assessment of these competencies 

among different genders. Moreover, the degree of proficiency influences the con-

nection between technical skills and employability, yet it does not play a significant 

mediating role in the relationship between soft skills and UI/UX employability. Self-

efficacy has proven to be a significant mediator across various skill categories UI/UX, 

soft, and technical highlighting its essential function in converting competencies into 

career success. This work seeks to add to existing knowledge by tackling the main 

significant gap of examining the combined effect of UI/UX, soft, and technical skills on 

employability. This study contributes to the theoretical understanding of employability 

by presenting an integrated model that elucidates the complex interactions among 

skills, mediators, and gender within the Sri Lankan IT sector. The results provide 

actionable insights for educators, policymakers, and industry leaders, advocating for 

curriculum alignment with industry needs and the promotion of self-efficacy through 

mentorship and experiential learning.
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1. Introduction

Rapid technological advancements are transforming industries worldwide, fundamen-
tally reshaping the global labor market and driving a significant increase in demand 
for specialized roles like user interface (UI) and user experience (UX) designers. This 
shift grants both significant opportunities and challenges for higher education institu-
tions requiring them to ensure graduates hold the essential skills for success in these 
emerging fields [1]. The designed model proposes determining if IT undergraduate 
skills affect UI/UX design jobs.

IT degrees are in demand in Sri Lanka, reflecting the global move toward digitali-
zation and the expansion of technology-driven businesses [2]. Employability is “the 
ongoing fulfilment, acquisition, or creation of work through the optimal utilization of 
competencies” [2]. In addition, communication, problem-solving, and critical think-
ing are crucial for IT success, according to studies [2]. Employers value practical 
knowledge, analytical skills, job dedication, communication and IT skills, manage-
ment acumen, and favorable attitudes [3]. Listening, interpersonal, verbal and written 
communication, critical thinking, professionalism, creativity, adaptability, professional 
confidence, job-specific competencies, leadership, and work experience are also 
important [3]. However, most existing studies examine UI/UX, technical, and soft skills 
as individual, and are primarily focused on Western contexts. This leaves a significant 
gap in understanding how these competencies collectively influence employability in 
Sri Lanka’s IT sector. Research is required to evaluate the correlation between the 
competencies of IT students and the specific requirements of UI/UX design positions.

The conducted study examines the intersection of UI/UX capabilities, soft skills, 
and technical skills in Sri Lanka and graduate preparation for UI/UX careers to 
address gaps in the literature. This study aims to address these gaps by investigating 
how UI/UX skills, soft skills, and technical skills among Sri Lankan IT undergraduates 
impact their employability. It also examines the mediating roles of proficiency and 
self-efficacy, as well as the moderating effect of gender, in shaping career outcomes. 
This research effort addresses: what is the impact of UI/UX skills, soft skills and 
technical skills of Sri Lankan undergraduates for employability? The primary objective 
is to investigate the impact of UI/UX skills, soft skills and technical skills of Sri Lankan 
undergraduates for employability. Sri Lanka may capitalize on the global need for UI/
UX professionals by training a skilled workforce. This will provide valuable insights for 
institutions seeking to improve their IT education programs. This effort will educate IT 
undergraduates about UI/UX capabilities, helping them make educational and career 
decisions aiming to improve the employability of IT graduates in Sri Lanka's expand-
ing UI/UX design sector by addressing existing gaps. This research delineates the 
precise objectives it seeks to achieve among Sri Lankan undergraduates from both 
public and private universities. These objectives are closely linked to research issues 
and direct the study process.

This research is anticipated to yield many substantial contributions that might 
greatly influence skill sets and inform future practices in undergraduate UI/UX 
employability. Initially, it will offer an in-depth comprehension of the essential skills 
and characteristics required for IT graduates to excel in UI/UX design positions within 
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the Sri Lankan environment. Secondly, by examining the mediating roles of proficiency and self-efficacy, this research will 
provide insights into the fundamental mechanisms that facilitate professional success in this domain. Third, by investigat-
ing the potential moderating influence of gender, the study will enhance the comprehension of gender dynamics and any 
inequities within the UI/UX design industry. This research will provide significant data-driven suggestions for stakeholders, 
including students, educators, and policymakers, aiming to improve IT graduate employability in Sri Lanka's expanding UI/
UX design sector.

The following subsections are organized as follows. Literature review section offers an extensive literature survey, 
integrating significant academic contributions that underpin the theoretical framework of this study. Methodology section 
outlines the technique utilized, encompassing the study design, data gathering, and analysis processes. Results section 
presents the findings derived from the analysis. Discussion section presents an analysis of this data, clarifying their signif-
icance in relation to the current literature. Implication for IT education in Sri Lanka section examines the implications of the 
findings explicitly for IT education. Limitations of the study and Suggestions for future research sections outline the study's 
shortcomings and provide prospects for further research. The paper concludes with Conclusion section, which provides a 
summary of the primary findings and their broader implications.

2. Literature review

The rapid evolution of technology has redefined job roles and skill requirements across various industries, placing particu-
lar emphasis on user interface (UI) and user experience (UX) design skills. In an increasingly digital landscape, the align-
ment between higher education curricula and industry demands is critical for enhancing the employability of graduates 
in the IT sector [4,5]. This literature review seeks to explore the existing research on the impacts of UI/UX skills (UIUX), 
technical skills (TS), and soft skills (SS) on the employability (EP) of IT undergraduates, particularly in the context of Sri 
Lanka. The user-centered design's role in customer satisfaction and company success has boosted demand for profes-
sional UI/UX designers and as companies adapt to digital change, they prefer personnel with talents that enable smooth 
and engaging user experiences because user experience is crucial to businesses’ performance in today's competitive 
environment, creating need for qualified professionals in this industry [1,2].

Research in Sri Lanka highlights a critical need to align educational outcomes with industry demands, thereby boosting 
graduate employability within the expanding IT sector. According to Samarasinghe (2022) [2] the local education sys-
tem must adapt to the changing demands posed by technological advancements to ensure that graduates possess the 
requisite UI/UX design, technical, and soft skills. Existing research by Grosemans (2024) [6] a skills gap analysis reveals 
that although the number of IT graduates continues to rise, many lack practical competencies that meet employer expec-
tations. Studies emphasize the importance of integrating industry-relevant training and curricular reforms to bridge these 
gaps [7]. To address the critical skills gap in Sri Lanka, particularly in the UI/UX domain, stakeholders including educa-
tional institutions, policymakers, and industry leaders must engage in collaborative efforts to enhance the skillsets of IT 
graduates. Programs that promote both technical skills training and self-efficacy development through mentorship and 
targeted workshops are vital for creating a capable workforce [8–10].

Employability and the growing landscape of skill sets

The notion of employability was originally examined through a macroeconomic lens, concentrating on governmental 
strategies aimed at improving employment rates. However, there has been a notable shift towards a focus on the individ-
ual [11,12]. Employability is increasingly acknowledged as a fluid characteristic, reflecting a graduate's ability to not only 
obtain initial employment but also to maintain and progress in their career path [6,13–16]. This capability is supported by 
a blend of accomplishments, encompassing skills, knowledge, and personal qualities, that increase the chances of secure 
and thriving in selected professions [11,17,18]. The focus is not solely on having a degree; it is about the comprehensive 
array of skills that empower individuals to adeptly move through the difficulties of the job market [18–23].
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Perceived employability refers to an individual's confidence in their ability to secure and retain employment in a 
competitive and evolving labor market [24,25]. This confidence is a complex psychological construct shaped by various 
factors, rather than merely an optimistic perspective. It encompasses an individual's self-assurance in their compe-
tencies, expertise, and skills, along with their understanding of how these attributes align with current and future labor 
market requirements [26,27]. Employability research operates across three conceptual strands: personal strengths that 
increase employment potential, self-perceived employment opportunities, and actual job transitions as a realization 
of that potential [28]. Critically, scholars advocating the self-perceived employment approach argue that the personal 
strengths that increase employment conflict with its origin, therefore treating skills and confidence as synonymous with 
perceived employability commits a category error [28]. In the current dynamic economic landscape, characterized by 
continual industry evolution and the emergence of new roles, confidence in one's job-seeking abilities is a significant 
predictor of successfully obtaining and retaining employment. While confidence is an internal, affective state, perceived 
employability is an external, outcome‑oriented judgment that incorporates feedback from recruiters, labor‑market signals, 
and personal constraints [29]. Consequently, interventions aiming to enhance graduates’ employability must address not 
only skill development and self‑confidence but also market awareness, networking opportunities, and realistic appraisal 
of occupational demands [30,31].

Employability is a multi-dimensional construct involving mutual interactions between individual favor and organi-
zational cues, highlighting how interpretation of key events informs individuals and their shapes career paths [32]. 
Under this framework, perceived employability is negotiated in context that it is coproduced through encounters with 
labor markets, employers, and professional communities [32]. Findings support the conclusion reached by Soares 
and Mosquera that perceived employability is related to, but distinct and much more than, employability skills and 
attributes [33,34].

Research has consistently recognized the importance of a combination of technical, soft, and personal skills for 
enhancing the employability of IT graduates [2,10,19–22,35–37]. Specifically, technical skills in technology deployment 
and management are crucial for graduates to meet the rigorous demands expected by employers [20,36,38,39]. Studies 
have noted that graduates must not only possess solid technical knowledge but also exhibit essential soft skills such as 
critical thinking, adaptability, and effective communication [3,21,22,35]. As noted by Hartson (2019) [1], the effectiveness 
of digital products hinges significantly on user-centered design principles. The requirement for capable professionals in 
this field is underscored by the rapid integration of digital platforms into various industries, creating a pressing need for 
graduates who can bridge the gap between technology and user experience [2,40,41]. UI/UX experts must be techni-
cally proficient and creative problem-solvers to be employable. In recent years, shifting labor market needs and graduate 
unemployment worries have drawn focus to employability [40,42]. For IT undergraduates, perceived employability is 
shaped by three interrelated factors: Technical competencies and soft skills provide the foundation for self‑assessment, 
yet the relevance of these skills to current industry demand determines how graduates evaluate their prospects [43]. 
Networks, mentorship, and internship experiences grant access to hidden opportunities, thereby enhancing perceived 
employability beyond what skills alone can explain a high level of perceived employability is linked to greater career plan-
ning behavior, proactive job search activities, and lower academic anxiety [30,44]. Conversely, low perceived employability 
can undermine motivation, increase dropout risk, and exacerbate stress [45].

This research analyses the current research on employability, concentrating on students and IT graduates. It examines 
many definitions and frameworks of employability, determinants affecting graduate employability, and the contribution of 
higher education institutions in cultivating employable graduates and their skills.

Yorke and Knight emphasize the complexities of employability by underscoring the importance of skills, self-efficacy 
beliefs, metacognition, comprehension, and learning [46]. Employability metrics encompass perceived employability, 
job performance, and occupational success [47]. Harvey's research underscores the significance of higher education in 
fostering attitudes conducive to sustained employability and career progression, while also aiding students in acquiring 
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transferable skills [48]. Employability influences not only initial recruitment but also long-term results, including employee 
retention and engagement. Outcomes that improve IT undergraduates’ market awareness, networking opportunities, and 
realistic skill to job mapping are essential for fostering positive employability perceptions and, consequently, better aca-
demic and career outcomes [49].

Ultimately, employers are essential as they invest in graduate training programs, provide honest feedback on skill defi-
ciencies, and actively strive to optimize students’ potential. Employability is authentically defined and cultivated within this 
collaborative ecosystem, where employers, institutions, and students are all actively engaged [50].

The sections that follow examine deeper into the significance and interaction of UIUX skills, soft skills, and tech-
nical skills concerning graduate employability. The subsequent section will outline the development of the study's 
hypotheses.

The direct impact of different skill domains on employability

The influence of UI/UX skills on job marketability.  UI/UX design is an emerging career focused on enhancing user 
experience and happiness; nevertheless, consensus on the requisite skills remains elusive [6,39,51,52]. UI/UX design 
is an expanding profession that is gaining significance across all enterprises utilizing digital technologies. This concept 
originated from the integration of human-computer interaction, product design, interface design, communication design, 
business practices, and information technology [1,39,53]. Hassenzahl and Tractinsky (2006) [54] define “user experience” 
as encompassing usability, aesthetic appeal, functionality, and emotional response during technology usage. Ardito (2021) 
[55] assert that students acquire fundamental UX skills via short courses, workshops, and knowledge transfer prior to 
doing internships. Borriraklert and Kiattisin (2021) [39] emphasize that user experience knowledge includes design ideas, 
methodologies, and research approaches. The abilities encompassed design concepts, design processes, aesthetic 
value, information art, business acumen, and project management.

UI/UX professionals need many skills to create user-focused digital experiences and to understand user needs 
and behaviors, do user research, create user interfaces and interactions, prototype and test designs, and iterate 
depending on user input. It comprises understanding of design ideas, usability criteria, accessibility standards, and 
applicable applications and technology [40,51,56–59]. Bilousova and colleagues (2021) [51] emphasize hands-on UI 
and UX design training and they recommend courses on visual perception psychology, graphic interface design, and 
interface design tools. Patacsil and Tablatin (2017) [60] underscore the significance of both soft and hard skills for IT 
internships and the industry, indicating that UI/UX competencies are becoming progressively vital for entry-level roles. 
Scolere (2019) [61] examines the significance of portfolio development for designers, especially with social media and 
personal branding.

For IT undergraduates aiming for positions in UI/UX design, it is essential to acquire and showcase particular UI/UX 
skills to enhance their chances of employment in this competitive arena which involved include a variety of competencies 
focused on grasping user needs, crafting intuitive and effective interfaces, and guaranteeing a positive overall experience 
with digital products and services user research techniques, the capability to construct information architecture and user 
flows, knowledge of interaction design principles, a thorough understanding of visual design components, proficiency in 
creating interactive prototypes with industry-standard tools and the skill to perform usability testing and refine designs 
based on user feedback [39,40,51,58,61]. Including UI/UX skills into curricula enhances students’ employability in the 
technology sector by augmenting their ability to address real-world challenges [58].

Furthermore, though the study explored skills related to employability, it did not go further into the specific nuances 
concerning the employability of Sri Lankan undergraduates. The presented analysis seeks to clarify the gaps found in 
earlier investigations. Consequently, considering all the preceding arguments, we propose the following for quantitative 
validation.

H
1
 – UI/UX skills have a positive impact on the employability of IT undergraduates
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Soft Skills’ significant effect on UI/UX employability

Soft skills encompass personal attributes and interpersonal abilities that facilitate effective collaboration and communica-
tion in the workplace. They are increasingly recognized as equally important as technical skills in ensuring job readiness 
for IT graduates [62]. Past research highlights that graduates often fall short in soft skills, leading to challenging transitions 
into the workforce and employers are prioritizing candidates who can navigate complex social environments and collab-
orate effectively with team members, underscoring the necessity for higher education institutions to integrate these skills 
into their curricula [6,60].

In Tanzania, a 2024 study demonstrated that undergraduates with stronger soft skills reported higher perceived 
employability yet emphasized that academic programs often prioritize technical training over interpersonal development 
[21]. Further research highlights emergent soft skills such as remote collaboration, self-directed learning, and stress 
management, which IT undergraduates in Sri Lanka lacked due to limited exposure to hybrid work simulations during their 
education [63].

Soft skills are personal qualities, psychological traits, and interpersonal abilities that facilitate effective interaction and 
collaboration in professional and social contexts [35]. Soft skills encompass communication, teamwork, problem-solving, 
critical thinking, time management, flexibility, leadership, and emotional intelligence [64,65]. Magogwe, Nkosana, and 
Ntereke emphasize that employers choose applicants who possess robust soft skills in addition to technical proficiency, 
since these abilities enhance communication, collaboration, and problem-solving in professional settings [66]. Pazil and 
Razak (2019) [67] underscore this by conducting a systematic analysis of Asian employers’ views on graduates’ soft skills, 
accentuating the necessity for adaptable graduates possessing these competencies. Soft skills facilitate individuals in 
managing workplace dynamics, fostering robust connections, and contributing successfully to team initiatives, so improv-
ing their employability and career opportunities [64].

UI/UX designers must proficiently connect with clients, comprehend user requirements, work with engineers, and 
convincingly show their designs [6]. Mechelen and other researchers (2019) [68] examine the evaluation of co-design 
competencies, encompassing creativity, empathy, and cooperation, which are vital for UI/UX experts. McKenzie, Coldwell-
Neilson, and Palmer (2018) [69] examine the career development and employability of IT students, emphasizing the 
necessity of a comprehensive strategy that includes the cultivation of soft skills. This may entail integrating soft skills train-
ing into current curricula, providing specialized seminars, and facilitating chances for students to develop and implement 
these abilities in practical contexts [69].

According to past studies, students can enhance their communication skills, work well with others, solve problems, 
and adjust to the demands of the UI/UX design industry [60,70]. Consequently, there exists a significant opportunity to 
examine the intricate relationship between specific soft skills and their impact on the employability of IT undergraduates 
pursuing UI/UX positions. This study will provide significant insights for curriculum development and skill enhance-
ment initiatives [71]. Studies conducted by Mata et al. (2021) [72] indicate that effective time management significantly 
reduces workplace stress and enhances individual work performance. Their findings indicate a strong positive correlation 
between job performance and time management skills, underscoring the significance of time management as a crucial 
soft skill in the workplace, especially in high-pressure scenarios. Essential soft skills that are particularly important for UI/
UX professionals encompass effective communication, teamwork and collaboration, problem-solving, critical thinking, 
and presentation skills [21,22]. A study examining the fundamental skills for UI/UX designers revealed that communica-
tion and collaboration were deemed highly important by industry professionals, frequently regarded as critical as tech-
nical design skills [22]. Interpersonal abilities can serve as a crucial distinguishing factor for individuals with comparable 
technical skills, frequently impacting recruitment choices and playing a significant role in sustained career advancement 
within the sector.

Consequently, the research proposes the following.
H

2
 —Soft skills have a positive impact on the employability of IT undergraduates.
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Technical skills’ influence on job marketability

Technical skills are the specialized knowledge and competencies necessary to execute activities and employ tools within 
a certain domain [59]. In UI/UX, technical skills include knowledge in design software, prototype tools, user research 
techniques, and accessibility standards [40,51,58,59,73]. Potter (2020) [74] emphasizes the significance of technical and 
professional abilities for IT students engaged in project preparation, underscoring the necessity of integrating both skill 
sets. Further they discuss, technical expertise is frequently a prerequisite for entry-level roles and is essential for profes-
sional progression [74]. Sehgal and Nasim (2017) [75] examine the determinants of graduate employability in the Indian IT 
sector, emphasizing the importance of technical skills in a competitive labor market. A robust foundation in technical skills 
can markedly improve an individual's employability and facilitate access to many professional options labors market.

The discipline of UI/UX design is expanding swiftly, with a rising need for proficient people with technical skills and 
Rose (2020) [59] finds that the undergraduates aspiring to UI/UX employment must cultivate a robust foundation in 
domain-specific technical abilities. Jayasingha and Suraweera (2020) [3] analyze the determinants influencing gradu-
ate employability, emphasizing the significance of technical skills development in conjunction with academic knowledge. 
The relationship between technical skills and UI/UX design capabilities is essential for successful collaboration and the 
development of practical and efficient user interfaces. This comprehension enhances communication and collaboration 
with developers, resulting in a more streamlined and effective development process [76]. Technical skills are increasingly 
essential for employment in positions related to digital transformation and governance. Ali et al. (2021) [77] assert that 
robust IT governance frameworks necessitate technical personnel equipped for innovation, highlighting the significance of 
technical skill sets in both public and private sector employment. Their findings underscore the imperative for continuous 
IT skill enhancement to meet evolving organizational and digital innovation requirements.

The significance of technical skills in UI/UX is also consistent with wider digital competence frameworks [39]. This blend 
of design and technical skills enhances their appeal to employers looking for versatile professionals capable of contribut-
ing to multiple phases of the product development lifecycle.

To address this research gap, the present study hypothesis that,
H

3
 —Technical skills have a positive impact on the employability of IT undergraduates.

Moderating the relationship between skill and employability

Moderating effect of gender.  The intersection of gender and skill development presents important considerations 
in understanding employability outcomes. Existing research indicates that gender may influence skill acquisition and the 
way skills are perceived by employers [78]. Noteworthy gender disparities exist in technical and soft skills development, 
affecting how male and female candidates approach job opportunities in the IT sector. The intersection of gender and skill 
acquisition remains pivotal in understanding employability outcomes among IT graduates. Several studies highlight that 
gender differences can influence self-efficacy and skill levels in technical fields, with male students often exhibiting higher 
self-efficacy and engagement in STEM disciplines compared to their female counterparts [79–81].

The role of gender can affect the intensity or orientation of the connection between skills, whether soft or technical, 
and employability [82]. This suggests that the influence of a specific level of skill proficiency on employability may vary 
between male and female IT undergraduates, influenced by factors such as societal expectations, gender stereotypes 
in the tech industry, differences in networking behaviors, or variations in the perception and valuation of skills based on 
gender [78,83]. The conceptual foundation for gender as a moderating factor arises from the recognition that social and 
cultural influences can profoundly impact career paths and opportunities [84]. Research indicates that gender and institu-
tional type serve as moderators influencing the relationship between skills and employability [85–88]. The type of institu-
tion affects resource accessibility and teaching methodologies that influence proficiency development, while documented 
gender disparities in self-efficacy and skill application within technology education affect career outcomes. The integration 
of these moderators into the model facilitates a more nuanced comprehension of employability pathways.
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More findings indicate that gender may influence the connection between soft skills and employability for IT undergrad-
uates [89,90]. Some studies suggest that specific soft skills, like empathy or communication, may be viewed differently or 
held in higher regard in candidates of a certain gender, though these results tend to be complex and vary by context. It is 
plausible that hiring biases, both conscious and unconscious, influences the way in which the soft skills on employability 
differ according to gender.

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

4
 – Gender has a significant moderating effect on the relationship between soft skills and employability of IT 

undergraduates.
Studies have also examined how gender may influence the connection between technical skills and employability for 

IT undergraduates [82,83]. Even with initiatives aimed at enhancing gender diversity in the tech sector, prevailing gender 
stereotypes concerning technical skills may continue to shape perceptions and impact hiring choices [84].

Possible reasons for this moderation may include underlying biases concerning technical abilities, where male can-
didates are often viewed as more technically skilled or assertive, despite having comparable proficiency to their female 
peers [83,91,92]. It is essential for educators and employers to recognize these potential biases and adopt strategies to 
reduce their effects. This ensures that all IT undergraduates are afforded equal opportunities based on their technical 
skills and capabilities [77].

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

5
 – Gender has a significant moderate effect on the relationship between technical skills and employability of IT 

undergraduates.

Mediating the relationship between skill and employability

Mediating impact of level of proficiency.  Proficiency levels, particularly in relation to UI/UX skills and technical 
capabilities, significantly affect the employability of IT graduates. Studies have shown that higher proficiency levels in these 
skill sets correlate positively with job placement rates and satisfaction within tech roles [73]. The framework developed by 
Dacre Pool and Sewell (2013) [93] indicates that employability is contingent upon both hard and soft skills training programs 
must address the nuances of skill proficiency to foster successful employment outcomes. A study conducted by Almaiah and 
Al-Khalifa [94] highlights that practical training experiences increase student proficiency in technical domains, suggesting that 
structured curricula that incorporate hands-on learning effectively prepare graduates for industry demands

The proficiency level of an IT undergraduate, in particular UI/UX and technical skills serves as a crucial mediator in 
the connection between possessing these skills and attaining employability [39]. Having just a fundamental grasp of a 
skill might not be enough to land a competitive position; a level of proficiency is typically necessary to showcase value to 
prospective employers [94,95].

Recent studies indicate that the level of proficiency in soft skills plays a crucial role in mediating their influence on 
employability for IT undergraduates [96,97]. Having fundamental communication or teamwork skills is advantageous, but 
achieving a more advanced level of proficiency in these domains frequently enhances employability in IT proficient [96]. 
Exhibiting a strong command of the essential soft skills pertinent to a specific UI/UX position can greatly improve an IT 
undergraduate's chances of securing employment [94].

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

6
 – Level of proficiency has a mediating impact on the relationship between soft skills and employability of IT 

undergraduates.
In a similar vein, the level of expertise in technical skills serves as a crucial intermediary factor in the connection 

between having these skills and attaining employability for IT undergraduates [94,98]. A foundational grasp of HTML or 
CSS can be advantageous, yet a more advanced skill set in front-end development, particularly with JavaScript frame-
works or familiarity with design tools, is frequently essential to attain more competitive positions [94,99,100].
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Employers frequently look for professionals who possess significant expertise in at least one critical technical 
domain pertinent to their position [88]. IT undergraduates can effectively illustrate their proficiency in technical skills by 
presenting a robust portfolio that highlights intricate projects, relevant technology certifications, or active participation 
in open-source initiatives [61]. This solid proof of technical expertise greatly improves their job prospects in the UI/UX 
domain [61].

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

7
 – Level of proficiency has a mediating impact on the relationship between technical skills and employability of IT 

undergraduates.

Mediating impact of self-efficacy

Self-efficacy plays a significant role in graduates’ confidence in performing specific tasks and in their overall employability. 
Recent studies suggest that individuals with high levels of self-efficacy are more likely to pursue career opportunities and 
demonstrate resilience in overcoming challenges in the job market [7–9,96,101]. Self-efficacy, defined as an individual’s 
belief in their capability to execute tasks effectively, has been linked to enhanced performance across various academic 
and professional settings [93,102,103]. Research shows that self‑efficacy captures only one dimension of the self‑assess-
ment process, namely the belief in one’s capability to perform specific tasks, whereas perceived employability integrates 
expectations about demand for those skills, the relevance of one’s qualifications to available positions, and the likelihood 
of being selected by employers [44,104]. The literature indicates that students with higher self-efficacy are more motivated 
to engage in challenging tasks and persist longer in the face of difficulties [102,105–107]. Research by Pak and other 
researchers illustrates that self-efficacy plays a critical role in enhancing the employability of graduates, demonstrating its 
function as a crucial psychological attribute that influences job readiness [7]. Graduates with high self-efficacy are more 
likely to apply for positions and engage in continuous learning, which further elevates their skill levels and career pros-
pects [7]. Enstroem and Schmaltz (2024) [108] introduce a ‘work-readiness hierarchy’ that differentiates between trans-
versal skills and employability outcomes, highlighting the significance of psychological mediators, such as self-efficacy, in 
linking skill acquisition to employment success.

In the realm of IT undergraduates pursuing job positions, self-efficacy pertains to their belief in their capability to suc-
cessfully utilize their UI/UX skills, technical expertise, and interpersonal abilities to obtain employment in this area [106]. 
The conviction in one's abilities can greatly affect motivation, effort, and perseverance during the job search, ultimately 
shaping employability outcomes and the conceptual foundation for self-efficacy as a mediator is rooted in its impact on 
a person's behaviors and decisions [101,109]. IT undergraduates who possess greater confidence in their UI/UX, tech-
nical, or interpersonal skills tend to establish more ambitious career objectives, proactively pursue pertinent job opportu-
nities, and demonstrate resilience when confronted with challenges and rejections throughout their job search [109,110]. 
Enstroem and Benson (2024) [111] demonstrate that enterprise education interventions foster authentic self-efficacy 
centered on confidence in unfamiliar tasks, rather than merely correlating with skill acquisition, highlighting the necessity 
of assessing self-efficacy as a separate construct indicative of task-specific confidence.

Buker (2024) [110] findings indicate that confidence in UI/UX abilities serves as a crucial mediator in the connection 
between having these skills and attaining UI/UX employability among IT undergraduates. This suggests that possessing 
robust UI/UX skills is crucial, but an individual's confidence in their capacity to apply these skills effectively in a profes-
sional environment significantly boosts their likelihood of securing employment. The incorporation of self-efficacy as a 
mediator in presented model aligns with prior studies indicating that self-efficacy, especially in creative or task-specific 
areas, acts as a conduct between competencies and innovative work behavior in knowledge-intensive sectors [112]. 
Consequently, it is deemed rational to presume that students’ attitudes and motivations concerning employability will be 
affected by their self-evaluation of skills and competencies [113,114]. Students can reinforce the connection between the-
oretical concepts and tangible, real-world applications by acquiring practical experience through workplace engagements 
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during their undergraduate education. This enhances their confidence in undertaking internship assignments and elevates 
their overall preparedness for future professional pursuits [115].

IT undergraduates who possess strong confidence in their abilities tend to proactively pursue opportunities to utilize 
their skills, including engaging in design competitions, contributing to open-source projects, or taking on freelance UI/UX 
assignments [53,109,110,116]. These experiences enhance their skills and serve as concrete proof of their capabilities 
for their portfolios. Furthermore, those who possess robust self-belief in their UI/UX abilities often demonstrate greater 
confidence in interviews and design challenges, successfully highlighting their skills and design thinking methodologies 
[53,110].

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

8
 – Self efficacy has a mediating impact on the relationship between UI/UX skills and employability of IT 

undergraduates.
In a similar vein, confidence in one's soft skills serves as a vital intermediary in the relationship between having these 

skills and attaining employability for IT undergraduates [109,117,118]. The assurance in one's ability to communicate, 
collaborate, solve problems, and other pertinent interpersonal skills can greatly impact the effectiveness with which these 
skills are shown and applied in the quest for job opportunities [106,107].

IT undergraduates who possess strong self-efficacy in their soft skills tend to participate more confidently in team-
based interview tasks, clearly articulate their design rationale during presentations, and actively engage in networking 
activities [102,107,119]. Moreover, those who possess a high level of confidence in their soft skills are more adept at 
managing the interpersonal elements of the job search, including conducting interviews and establishing connections with 
hiring managers [107,117].

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

9
 – Self efficacy has a mediating impact on the relationship between soft skills and employability of IT undergraduates.

Studies show that confidence in technical abilities plays a crucial role in linking the possession of these skills to 
attaining employability for IT undergraduates [7]. Confidence in coding skills, expertise with design tools, and com-
prehension of pertinent technologies greatly impacts the likelihood of obtaining positions that demand these technical 
abilities [7–9,107].

IT undergraduates who possess strong technical skills and confidence in their abilities are more inclined to engage 
in demanding technical projects that enrich their portfolios and showcase their competencies to prospective employers 
[9,98]. Furthermore, students’ confidence in their technical skills motivates them to pursue positions that demand a solid 
technical background, thereby broadening their job prospects [7]. Benson and Enstroem's (2017) [120] findings that 
professional skill development and self-confidence co-evolve within undergraduate curricula, facilitating the integration of 
related constructs such as technical skills and self-efficacy, while acknowledging their dynamic interaction.

Consequently, considering the evidence presented, the study posits the following hypothesis.
H

10
 – Self efficacy has a mediating impact on the relationship between technical skills and employability of IT 

undergraduates.

Conceptual framework

Using the conceptual framework depicted in Fig 1, the purpose of this study is to determine whether the hypotheses that 
have been provided have an impact on the employability of undergraduate students in the field of user interface and user 
experience in Sri Lanka.

3. Methodology

This section details the research design, sampling strategy, data collection procedures, and analytical methods, structured 
to ensure methodological rigor and alignment with the study’s objectives.
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Measurements of variables

This section provides a comprehensive overview of the measurement methodologies utilized for the principal variables in 
the study: UI/UX, TS, and SS. The choice of suitable measuring scales is essential for guaranteeing validity and reliability 
in research findings, especially when investigating multidimensional variables.

Conceptualizing and measuring perceived employability varies widely across studies. This study assesses per-
ceived employability by assessing self-confidence, perception of external job opportunities, field reputation, and 
institutional prestige. The dimensions are operationalized using validated scales [44]. Self-belief measures per-
sonal employability, while external labor market awareness measures job availability and quality. This multidimen-
sional approach uses Likert-scale items to assess perceived employability by measuring cognitive and affective 
perceptions. According to Tomlinson (2008) [121], students increasingly view academic qualifications as necessary 
but insufficient, emphasizing the need to add skills and experiences to compete. This study measures perceived 
employability using self-confidence in skills, labor market awareness, and academic and institutional reputation. 
Recent research emphasizes the importance of digital skills in employability perceptions. Tee et al. (2024) [122] list 
“information and data literacy,” “problem-solving,” and “digital content creation” as top demands, with “communica-
tion and collaboration” emerging as a major skill gap that affects employability. These findings support assessing 
technical and interpersonal abilities in employability frameworks. These perspectives inform a solid, comprehensive 
measurement framework that captures cognitive, skill-based, and contextual aspects of perceived employability, 
making it relevant to current labor market realities and the IT sector's dynamic skill demands. A broadly acknowl-
edged standardized scale for assessing professional knowledge in design-related domains does not exist, as this 
construct differs considerably across diverse professional settings and specialties. This study employs a multidi-
mensional method to assess professional knowledge by integrating five essential components: design research, 

Fig 1.  Conceptual framework.

https://doi.org/10.1371/journal.pone.0346571.g001
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design process, design principle, design quality, and information hierarchy. This measuring methodology is guided 
by known research frameworks defined by Borriraklert (2021) [39], and supporting literature [6,40,42,73]. The criteria 
for assessing UIUX abilities were chosen for their connection to modern design methodologies and their capacity to 
thoroughly include the extensive knowledge necessary in professional environments. Each component is evaluated 
using many tasks that examine both theoretical comprehension and practical application skills.

Technical skills reflect the practical, tool-oriented competences that professionals must acquire to do their duties 
efficiently. The assessment methodology for technical competencies includes five essential dimensions: robust portfolio 
development, proficiency in HTML, CSS, and JavaScript, knowledge with wireframing tools, experience with prototype 
tools, and expertise in user research methodologies. The present study utilizes measuring scales verified by Potter (2020) 
[74] and other researchers which offer extensive frameworks for evaluating technical abilities in design and development 
settings [60]. The measuring items utilize a blend of self-assessed competence ratings and scenario-based evaluations to 
capture both perceived and actual technical competencies. The evaluation of wireframing tool proficiency encompasses 
criteria that gauge both knowledge with particular tools and the capacity to utilize them in addressing design difficulties. 
García-García (2024) [123] assert that evaluation of technical skill must be consistently revised to align with advancing 
industry norms and technological innovations.

Soft skills denote interpersonal and self-management talents that profoundly influence professional efficacy beyond 
technical skills. Significant differences exist in the conceptualization and measurement of soft skills across various 
research. The presented methodology assesses soft skills across eight dimensions, communication, work ethic, documen-
tation, time management, collaboration, problem-solving, decision-making, and project management utilizing measuring 
scales derived from previously validated instruments [65,123–125]. These scholars have created and verified extensive 
evaluation frameworks designed to evaluate soft skills in professional settings. The communication factor evaluates both 
written and vocal communication skills in many professional contexts, whereas the work ethics component examines dedi-
cation, honesty, and professional behavior.

Research design

The study adopts a positivism research philosophy, emphasizing empirical observation, objective measurement, and 
statistical validation of hypotheses. Positivism aligns with the quantitative nature of this research, as it seeks to iden-
tify causal relationships between variables through systematic data analysis. A deductive approach guides the study, 
deriving ten hypotheses from established theories on employability capital, human capital, and social cognitive theory 
[126–130]. By merging these three concepts, the research creates a solid conceptual framework for analyzing the 
impact of user experience abilities on graduate employability. Employability capital theory presents a multidimensional 
and process-oriented framework, human capital theory offers the economic justification for competency enhancement, 
and social cognitive theory discusses the psychological and social factors that facilitate learning and career achieve-
ment. Collectively, these viewpoints provide a thorough examination of the determinants influencing employability in 
the digital age and guide actionable initiatives for stakeholders in higher education and business [126,130]. Further-
more, the model's theoretical framework is grounded in work readiness and social cognitive theories, emphasizing the 
essential function of psychological mediators in transforming skill acquisition into employability results, especially in 
innovation. Nevertheless, these skills are effectively utilized to enhance employability through psychological principles 
such as self-efficacy. Self-efficacy quantifies an individual's confidence in their ability to apply their skills in novel and 
challenging circumstances, which is vital in swiftly evolving technological landscapes where adaptability and innova-
tion are imperative [131].

These hypotheses are empirically tested using structured instruments to validate or refute theoretical propositions. A 
quantitative methodology is adopted to operationalize latent constructs into measurable variables. This approach enables 
hypothesis testing through statistical techniques, ensuring generalizability and replicability.
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Population and sampling frame

The target population comprises Computer Science/IT undergraduates from Sri Lankan state and non-state univer-
sities. Using 2022/2023 admission data (N = 2,797) from the National Human Resources Development Council, the 
population was stratified into two standardized subgroups: state (n = 1,823) and non-state (n = 974) university students. 
A sample of 345 participants participated using the Krejcie and Morgan (1970) table, ensuring a 95% confidence level 
and ±5% margin of error. The participants were randomly selected from university registries and invited via messages 
to complete an online questionnaire. To mitigate non-response bias, reminders were sent at two-week intervals over a 
six-week period.

Data collection and analysis

Data was collected via a structured questionnaire featuring closed-ended questions and a 5-point Likert scale from 
15 November 2024–10 January 2025. The standardized format ensured consistency, facilitating efficient analysis of 
responses related to employability, proficiency, self-efficacy, and demographic factors.

Structural Equation Modelling (SEM) was selected for its capacity to evaluate complex relationships among multiple 
variables, including latent constructs and mediating/moderating effects. SEM’s reflective measurement model assessed 
how observed survey responses represent underlying construct [130]. The analysis tested hypotheses simultaneously, 
accounting for direct, indirect, and moderated effects, while addressing measurement error and multiple linearity. The 
analysis tested hypotheses simultaneously, accounting for direct, indirect, and moderated effects, while addressing mea-
surement error and multiple linearity.

This methodological framework balances consistency and feasibility, aligning with the study’s quantitative objectives 
and ensuring replicability.

Ethical consideration

Authorization to conduct the research and gather data was secured from the Institution at the beginning of the 
research. To ensure ethical consent, participants were provided with detailed information about the study's objectives 
and the questionnaire. All concerns were clarified prior to obtaining consent for participation. Explicit written consent 
was obtained from each respondent by ticking the consent statement in questionnaire. Participation was entirely volun-
tary, and only those who explicitly consented were provided with access to the questionnaire. This consent process was 
witnessed by the authors. The study was conducted with the ethical approval of the XXXX Institution’s Ethics Review 
Committee.

4. Results

The findings provide a summary of participants identifying the demographic characteristics of the respondents. A total of 
345 undergraduates engaged in the survey, with 56.2 percent identifying as male (n = 194) and 43.8 percent as female 
(n = 151). Their employment status indicated that 61.2 percent were employed (n = 211), 29.3 percent were unemployed 
(n = 101), and 9.6 percent classified as self-employed (n = 33). Regarding the kind of academic setting, 34 percent of 
respondents were affiliated with government institutions (n = 117), whilst 66 percent were associated with non-government 
universities (n = 228). The data file is provided in S1 Appendix.

Measurement model assessment

The strength of quantitative research relies on the reliability of its measurement tools. This analysis adheres to estab-
lished practices in the field by modelling all constructs UI/UX skills, technical skills, soft skills, proficiency, self-efficacy, and 
employability as reflective [132].



PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 14 / 29

The assessment of the measurement model's reliability and validity was conducted before evaluating the structural 
model, applying Cronbach's Alpha (CA), Composite Reliability (CR), and Average Variance Extracted (AVE). The results 
validate the robustness of the measurement approach. The results are detailed in Table 1 and Fig 2 show the correlation 
and the PLS-SEM algorithm resulted model

In accordance with the established guidelines put forth by Hair (2021) [132], the acceptable threshold for outer loadings 
is determined to be 0.5, while a preferable value should surpass 0.7. The outer loadings reported varied between 0.634 
and 0.942, exceeding the minimum threshold of 0.5 and clearly indicating satisfactory item-level reliability. This shows 
that the elements within each construct reliably assess the same fundamental idea, enhancing trust in the validity of the 
following analyses.

Hair (2021) [132] suggest that an AVE of at least 0.50 is deemed acceptable, signifying that the construct accounts for 
a minimum of half the variance in its indicators. The AVE values observed in the study varied between 0.569 and 0.871 for 
all constructs, thereby confirming convergent validity. This strong demonstration of convergent validity reinforces the idea 
that the indicators successfully reflect the underlying constructs they aim to measure, thereby enhancing the credibility of 
the measurement model.

Discriminant validity

The present study verified discriminant validity through the application of the Heterotrait-Monotrait (HTMT) ratio and an 
analysis of cross-loadings. According to the guidelines established by Hair (2021) [132], an HTMT ratio threshold of less 
than 0.90 indicates sufficient discriminant validity.

The HTMT matrix indicates that the majority of values are below the 0.85 threshold, which supports the presence 
of adequate discriminant validity. The relationship between TS and SE demonstrated moderate correlations with 
other constructs, nearing but not exceeding the established threshold. Referring to Table 2, EP exhibited significant 
discriminant validity in relation to Gender (HTMT = 0.050) and UIUX (HTMT = 0.751). The correlation between EP 
and SE (HTMT = 0.967) surpassed the threshold, indicating a possible conceptual overlap between these constructs. 
Second, the TS and SE metrics (HTMT = 0.930) also approached the upper limit, necessitating a closer examination 
of their distinctiveness within the model. The interaction terms Gender × TS (HTMT = 0.316–0.809) and Gender × SS 
(HTMT = 0.221–0.809) demonstrated consistently low-to-moderate correlations, thereby affirming their discriminant 
validity from other constructs. The findings suggest that the influence of Gender on TS and SS is statistically separate 
from the primary constructs in the model.

Structural model assessment

The structural model illustrates the hypothesized connections among the constructs, serving as the foundation of the 
study [132]. The current study evaluates the structural model that examines the connections among UIUX, TS, SS, LP, 
SE, Gender, and EP in the context of Sri Lankan IT undergraduates.

The assessment results involved an examination of Variance Inflation Factor (VIF) values to identify potential collinear-
ity issues [132]. The majority of VIF values were below the acceptable threshold of 5 as presented in Table 3, suggesting 
that there is no collinearity issues present in the structural model.

Table 4 presents the path coefficients, t-statistics, & p-values, for hypothesis testing for independent variables.
The results presented in Table 4 demonstrate that all primary hypotheses concerning EP achieved statistical sig-

nificance (p < 0.05). In the analysis of indicators, TS emerged as the most significant factor influencing EP (β = 0.893, 
p = 0.000), closely followed by SS (β = 0.771, p = 0.000) and UIUX (β = 0.719, p = 0.000). The skills in UIUX exhibited a 
notably positive total effect on EP, underscoring its significance as a crucial factor.

Table 5 presents the path coefficients, t-statistics, & p-values, for hypothesis testing for mediating variables and a mod-
erate variable.
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Table 1.  Measurement model assessment.

Variable Indicator Item code Outer loading CR CA AVE

Employability 0.944 0.943 0.778

UI/UX skills UIE1 0.826

UIE2 0.927

Soft skills SE1 0.895

SE2 0.865

Technical skills TE1 0.888

TE2 0.887

UI/UX skills 0.963 0.962 0.726

Design process UDP1 0.833

UDP2 0.869

Design research UDR1 0.761

UDR2 0.827

Design principle UDI1 0.868

UDI2 0.921

UDI3 0.848

Information art UIA1 0.872

UIA2 0.808

Aesthetic value UAV1 0.891

UAV2 0.865

Soft skills 0.974 0.973 0.687

Communication SC1 0.736

SC2 0.753

Collaborative working SCW1 0.796

SCW2 0.813

Problem solving SPS1 0.845

SPS2 0.831

Work ethic SWE1 0.820

SWE2 0.868

SWE3 0.831

Time management STM1 0.895

STM2 0.822

STM3 0.814

Documentation SD1 0.839

SD2 0.771

Decision making SDM1 0.892

SDM2 0.866

Project management SPM1 0.864

SPM2 0.841

(Continued)
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5. Discussion

The present study provides important insights into the factors that collectively influence employment outcomes for under-
graduates in the information technology sector in Sri Lanka. The mechanisms encompass capabilities in UI/UX, technical 
expertise, interpersonal skills, proficiency, self-efficacy, and the influence of gender dynamics. This establishes a robust 
structural framework that combines theoretical concepts with empirical evidence through the application of PLS-SEM 
[132]. This framework offers a combination of methodological precision and practical significance to the discourse sur-
rounding information technology education and employability. The following section analyses these findings in relation to 
existing studies, discusses the implications of these results, and offers suggestions for potential applications.

The findings indicate that skill in UI/UX (H
1
) plays a crucial role in enhancing the employability prospects of IT under-

graduates in Sri Lanka. Employers are placing greater emphasis on candidates who excel in user-centered design 
principles, recognizing that these abilities are essential for crafting smooth digital experiences that contribute to business 

Variable Indicator Item code Outer loading CR CA AVE

Technical skills 0.960 0.956 0.678

Strong portfolio building TPO1 0.735

TPO2 0.757

Familiarity with HTML TH1 0.752

TH2 0.856

Wireframing tools TW1 0.875

TW2 0.855

TW3 0.888

Prototyping tools TP1 0.877

TP2 0.881

TP3 0.812

User research techniques TUT1 0.803

TUT2 0.766

Level of proficiency 0.944 0.930 0.529

Soft skills S1 0.751

S2 0.707

S3 0.539

S4 0.661

S5 0.714

S6 0.705

S7 0.764

S8 0.757

Technical skills T1 0.684

T2 0.762

T3 0.812

T4 0.788

T5 0.768

Self-efficacy 0.885 0.884 0.812

SSE1 0.884

USE1 0.913

TSE1 0.907

https://doi.org/10.1371/journal.pone.0346571.t001

Table 1.  (Continued)
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success. This outcome corresponds with previous studies, which underscore the increasing significance of UI/UX skills 
in the technology industry for enhancing customer happiness and competitive edge. Both Nugraha & Fatwanto (2021) [6] 
and Hartson (2019) [1] emphasize that UI/UX knowledge is now a fundamental need for IT positions rather than only a 

Fig 2.  Measurement model assessment.

https://doi.org/10.1371/journal.pone.0346571.g002

Table 2.  HTMT matrix results.

EP Gender LP SE SS TS UIUX G x TS

Gender 0.050

LP 0.207 0.255

SE 0.967 0.052 0.199

SS 0.800 0.142 0.146 0.788

TS 0.937 0.061 0.246 0.930 0.849

UIUX 0.751 0.068 0.167 0.664 0.740 0.804

Gender x TS 0.338 0.008 0.230 0.327 0.366 0.316 0.214

Gender x SS 0.337 0.038 0.243 0.411 0.446 0.376 0.221 0.809

Although most constructs satisfied the criteria for discriminant validity, the elevated HTMT values among EP, SE, and TS underscore the necessity for 
theoretical refinement to elucidate their distinct contributions in forthcoming research.

https://doi.org/10.1371/journal.pone.0346571.t002
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benefit. Past research support finding that the fundamental reason is that the digital revolution of enterprises has height-
ened the demand for intuitive, accessible, and engaging digital interfaces [40,42,52,73]. Organizations acknowledge that 
exceptional UI/UX significantly influences user retention and product success, rendering these talents highly desirable in 
recruiting processes [1,37,58].

The study provided robust validation for the hypothesis concerning soft skills (H
2
). Key determinants of employability 

include communication, adaptability, teamwork, and critical thinking [2]. This discovery aligns with extensive literature 
conducted by Patacsil & Tablatin (2017) [60] and Bisschoff (2024) [21] substantiates that the integration of soft skills with 
technical expertise markedly enhances the employment chances of graduates. In past research employers highlighted 

Table 3.  Variance Inflation Factor Table.

VIF

UIUX →EP 2.894

SS → EP 4.110

TS → EP 7.650

Gender →SS → EP 3.377

Gender →TS → EP 2.933

SS → LP → EP 3.056

TS → LP → EP 3.056

UIUX → SE → EP 2.600

SS → SE → EP 3.229

TS → SE → EP 3.867

https://doi.org/10.1371/journal.pone.0346571.t003

Table 4.  Structural model assessment (Independent variables).

Path Sample mean SD t value p value CI Decision

2.5% 98%

H
1 UIUX →EP 0.716 0.040 18.192 0.001 0.041 0.166 Supported

H
2 SS → EP 0.768 0.042 18.552 0.000 0.041 0.194 Supported

H
3 TS → EP 0.891 0.018 50.656 0.000 0.242 0.487 Supported

https://doi.org/10.1371/journal.pone.0346571.t004

Table 5.  Structural model assessment (Mediating and moderate variables).

Path Sample mean SD t value p value CI Decision

     2.50% 98%  

H
4 Gender →SS → EP 0.317 0.089 3.667 0.000 0.289 0.087 Supported

H
5 Gender →TS → EP 0.317 0.088 3.706 0.000 0.098 0.256 Supported

H
6 SS → LP → EP 0.062 0.093 0.59 0.555 −0.713 0.241 Not supported

H
7 TS → LP → EP 0.267 0.087 2.932 0.003 0.554 0.759 Supported

H
8 UIUX → SE → EP 0.611 0.051 12.038 0.003 0.058 0.25 Supported

H
9 SS → SE → EP 0.733 0.043 17.132 0.000 0.008 0.254 Supported

H
10 TS → SE → EP 0.861 0.021 40.627 0.000 0.738 1.006 Supported

The interaction effects revealed noteworthy relationships, as Gender moderated the influence of SS (β = 0.327, p = 0.000) and TS (β = 0.328, p = 0.000) 
on EP. In terms of SE, the most significant factor was TS (β = 0.862, p = 0.000), followed by SS (β = 0.736, p = 0.000) and UIUX (β = 0.616, p = 0.000). The 
analysis revealed that TS had a notable impact on LP (β = 0.255, p = 0.003), while SS did not demonstrate a significant effect (β = 0.055, p = 0.555) on LP.

https://doi.org/10.1371/journal.pone.0346571.t005
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that these interpersonal skills are essential for playing through complex work settings and working together within teams 
[2,21,60,67]. This finding aligns with studies emphasizing the importance of soft skills in combining with technical knowl-
edge to improve employability [60,74]. The findings of Mata et al. (2021) [72] indicate that time management correlates 
with improved performance outcomes, thereby justifying our classification of time management as an essential soft 
skill. Efficient time management is essential for employability as it mitigates stress and enhances productivity. [77]. It 
assists individuals in organizing and executing tasks efficiently, thereby enhancing productivity and reducing stress levels 
[77,133]. Communication, adaptability, collaboration, and analytical reasoning are essential determinants of employability 
[70]. These results underscore the significance of soft skills in securing employment. Career success is significantly influ-
enced by employability skills, particularly self-management and job performance [134].

In Sri Lanka, many graduates, however, do not receive sufficient training in soft skills through their academic programs. 
To tackle this gap, it is essential to incorporate the development of soft skills into IT curricula via workshops and men-
torship initiatives [3,135,136]. Graduates must possess the ability to articulate ideas, adapt to change, and collaborate 
effectively. The absence of organized soft skills training in academic curricula intensifies this disparity, highlighting the 
necessity for focused initiatives like seminars and mentorships to adequately equip students for the labor market.

The findings corroborate the hypothesis that technical skills (H
3
) play a crucial role in enhancing employability. The 

results align with research from other developing nations, including Vietnam and India, where targeted training initia-
tives have demonstrated improvements in employability results [36,137]. Research from Sri Lanka and other developing 
nations substantiates that focused technical training efforts have resulted in enhanced employment results [2,113]. Further 
research by Potter (2020) [74], Thang (2016) [137], and Getto (2023) [20], similarly emphasize the need of technical pro-
ficiency in IT positions and designing positions. The primary drive is the fast advancement of technology and the ensuing 
necessity for current technical proficiency in the sector. Nonetheless, Getto’s (2023) [20] study revealed that technical 
skills alone are inadequate. Employers are progressively looking for candidates who can combine technical skills with 
innovative problem-solving capabilities, an essential skill set for UI/UX positions [20,40,58].

Misra and Khurana (2017) [138] underscored the necessity for advanced technical competencies within employability 
frameworks, defining technical skills as one of six critical skill sets requisite for IT professionals to fulfill industry require-
ments. Puwakgahawela et al. (2023) [139] identify significant discrepancies between employers’ expectations and grad-
uates’ technical competencies, underscoring the imperative for colleges to modify their curricula to align with industry 
requirements. Moreover, studies demonstrate that technical skills are crucial for career progression, employment opportu-
nities, and adaptability in rapidly changing IT landscapes. All peer-reviewed studies concur that technical skills are vital for 
the employability of IT undergraduates, and that continuous curriculum updates and practical training are required to align 
with industry standards.

The findings demonstrate that gender plays a significant role in moderating the relationship between soft skills (H
4
), 

technical skills (H
5
), and employability. This indicates that the influence of these skills on obtaining employment varies 

between male and female IT graduates. This discovery corroborates other studies suggesting that employers may eval-
uate skill sets variably according to gender, resulting in inequitable job prospects. Previous studies indicated that the 
employability abilities of male and female IT undergraduates considerably varied following exposure to industrial job expe-
rience [82,91,106,109]. Perera (2024) [82] and Jayasinghe (2020) [3] discover that gender stereotypes and biases sub-
stantially affect the employability of Sri Lankan undergraduates, which affect hiring practices and workplace interactions. 
Such biases may influence the assessment and integration of male and female graduates into teams, requiring specific 
policies and educational changes to foster inclusion and equal opportunity. This discovery underscores the possibility of 
gender-related inequalities within the IT sector in Sri Lanka

Carter (2011) [140] and Groeneveld, Becker, and Vennekens (2020) [125] assert that soft skills such as communication, 
teamwork, adaptability, and problem-solving are increasingly vital for the employability of IT graduates. Studies demon-
strate that female students often exhibit heightened confidence in soft skills, potentially enhancing their employability by 
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counteracting gender biases in technical domains [83,92,141]. These skills assist recent female graduates in maneuvering 
through workplace dynamics and overcoming structural barriers. Conversely, soft skills may hold lesser significance for 
the employability of male students compared to technical skills. This gender moderation indicates that to enhance compre-
hensive career readiness, employability programs must emphasize the cultivation of soft skills alongside technical training, 
especially for female IT students. Gender, however, influences this relationship: while core technical skills do not signifi-
cantly differ between male and female students, the pervasive gender biases in the tech industry frequently hinder female 
graduates from converting these skills into employment opportunities [83,89,90]. Targeted interventions are essential 
to enhance the technical self-efficacy and workplace acceptance of female IT students, as these biases can undermine 
women's confidence and acknowledgment in technical positions [142]. Consequently, while technical skills are crucial, 
gendered social and organizational factors affect their employability.

The observed lack of equality in proficiency's mediational role wherein proficiency significantly mediates the 
technical skills, employability relationship (H

7
) but fails to mediate the soft skills, employability relationship (H

6
) 

reveals fundamental differences in how these skill domains translate into employability outcomes within UI/UX 
design context. Samarasinghe (2022) [2] emphasizes that employers in the IT sector are placing greater importance 
on candidates who possess both technical skills and effective interpersonal abilities. In the existing research, it has 
been found that the competency of technical abilities has a considerable favorable influence on the employability of 
students studying information technology [94,98,100,106]. Proficiency, conceptualized as the demonstrated mastery 
and practical application of competencies beyond mere acquisition, serves as a critical bridge for technical skills 
[143]. The finding aligns with competency-based frameworks in IT education, where technical proficiency functions 
as a controller converting latent knowledge into verifiable performance metrics essential for competitive fields like 
UI/UX design [144,145]. The mediating role of proficiency in the technical skills and perceived employability path-
way reflects the fundamentally graduated, measurable character of technical competencies. In design education, 
key technical indicators are all domains in which performance exists on a clear scale from novice to expert [146]. 
Students can therefore appraise their own employability not simply from possessing skills in tools such as Figma or 
prototyping platforms, but from their subjective assessment of how well they perform with them, suggesting that skill 
possession alone is an insufficient predictor of perceived employability, and that an intermediate evaluation of profi-
ciency level is what does the explanatory work [24].

However, the analysis did not find evidence to support a similar mediating effect in the relationship between soft skills 
and employability in UI/UX (H

6
). This indicates that while possessing a high level of technical proficiency significantly 

enhances the likelihood of securing a UI/UX-related position, it may not suffice for soft skills. Despite previous research 
indicating that competence in soft skills is considered essential by employers, survey participants assessed proactivity 
as the least competent soft skill for UI/UX employability. Although several studies indicate the beneficial effects of soft 
skill mastery, Dubey (2022) [147] reveals that IT students have a weakness in these skills, suggesting an insignificant 
influence on employability. The subsequent study reveals that the majority of students possess proficient documentation 
abilities due to their regular involvement in university projects and assignments. Among STEM undergraduates, technical 
proficiency mediated skill to employability perceptions, while soft skill proficiency showed direct effects absent mediation, 
attributed to assessment biases in self-reports [148,149]. In creative tech fields similar to UI/UX, proficiency in tools like 
Figma correlated with employability perceptions, but communication mastery did not, as employers prioritize demon-
strated teamwork over self-rated aptitude [150–152]. The findings emphasize the necessity for IT curricula to prioritize the 
integration of soft skills training with practical application in real-world scenarios, as this integration could be more closely 
linked to employability outcomes in UI/UX. These findings carry direct implications for UI/UX curriculum design. Curricular 
designs should incorporate reflective support, mentor guided supervision, and task role coherence to ensure that learning 
environments serve as meaningful developmental space where an approach that allows technical proficiency to deepen 
deliberately while soft skills grow through authentic professional encounter [34].
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The findings indicated that self-efficacy served as a mediator in the relationships among UI/UX skills (H
8
), soft skills 

(H
9
), technical skills (H

10
), and the employability of IT undergraduates. These findings support earlier studies highlighting 

the essential importance of self-efficacy in converting skills into concrete career results [53,109,113,118]. Individuals who 
possess a strong belief in their abilities tend to proactively pursue job opportunities, effectively showcase their skills, and 
remain resilient when confronted with obstacles. According to Da Motta Veiga and Turban (2018) [103] and Ngoc et al. 
(2024) [109], self-efficacy strengthens the intensity of job search efforts and increases the likelihood of success. This is 
because it enables individuals to transform their talents into measurable professional results [109,110,113,118]. At pre-
vious studies, it was shown that self-efficacy acts as a mediator between the link between adoption of information and 
communication technology and employability among undergraduate students at universities [7–9,98,109,153]. Recent 
studies highlight that proficiency as the demonstrated mastery and practical application of competencies that acts as a 
crucial bridge between skill acquisition and employability outcomes, especially in fields such as UI/UX design where tech-
nical expertise must be coupled with effective interpersonal abilities [154]. This mediating role underscores that perceived 
employability hinges on the ability to convert latent knowledge into observable performance, not simply on confidence or 
the static inventory of skills [24].

There is more to securing a job in the field of information technology than simply possessing border skills; individuals 
also need to possess talent self-efficacy. The fundamental explanation behind this is that graduates who have a high level 
of self-efficacy are better able to successfully exploit their skills in the job market [53,101,110,116]. Because individuals 
who have a strong sense of self-belief are more likely to seek opportunities, persevere through failures, and adjust to 
changing demands, self-efficacy is an important target for educational interventions such as mentorship and experiential 
learning [107,109,119]. This highlights the significance of cultivating a nurturing educational atmosphere that empowers 
learners to build self-assurance in their skills. This highlights the significance of cultivating a nurturing educational atmo-
sphere that empowers learners to build self-assurance in their skills.

Previous research has emphasized the co-evolution of competence and confidence in educational and occupational 
development [111,120]. The significance of educational interventions that concurrently enhance students’ technical skills 
and cultivate their self-efficacy in tackling new and challenging tasks is underscored by the distinct yet complementary 
functions of these elements. The study by Chughtai and Khan (2024) [131] indicates that knowledge-oriented leadership 
influences employees’ innovative performance through mediators such as work engagement and knowledge-sharing 
behavior, with creative self-efficacy acting as a significant moderator. Their moderated mediation model posits that psy-
chological variables both mediate and amplify the impact of knowledge and skills on creative outcomes within the IT 
sector. This closely mirrors the findings, demonstrating that the relationship between skills and employability is mediated 
by self-efficacy, suggesting that confidence enhances the translation of skills into tangible career advantages.

The findings of Haider et al. (2023) [155], which indicate that knowledge sharing, and personal confidence are crucial 
mechanisms fostering innovation in project-based sectors, align closely with the results demonstrating that self-efficacy 
mediates the relationship between employability and soft skills among IT undergraduates. Haider and colleagues found 
that the influence of ambidextrous leadership on creative work behavior is mediated by knowledge sharing. This under-
scores the significance of self-confidence and belief in one's capabilities in employing communication and interpersonal 
skills to excel in dynamic, technologically advanced environments.

6. Implications for it education in Sri Lanka

The results of the study hold considerable importance for the field of IT education in Sri Lanka. The findings emphasize 
the importance of a comprehensive strategy in curriculum development that encompasses technical skills alongside soft 
skills, proficiency levels, and self-efficacy. Integrating training programs that are sensitive to gender, along with practical 
experience and interventions designed to enhance self-confidence, will enable IT institutions in Sri Lanka to more effec-
tively equip their graduates for success in the highly competitive UI/UX job market. Future investigations ought to delve 
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deeper into these relationships, taking into account further moderating and mediating factors that could impact on the 
employability of IT graduates.

7. Limitations of the study

The research focuses solely on undergraduate students who are currently enrolled in degree programs in the fields of 
computer science and information technology in Colombo, Sri Lanka. As a result, it is possible that the findings cannot be 
generalized to other academic subjects, geographical regions, or even various regions within Sri Lanka. For the purpose 
of this research, only data from undergraduate students is collected. The viewpoints of employers, faculty members, 
and other stakeholders are not included, despite the fact that they may provide useful insights into the demand for user 
interface and user experience skills. Students are asked to self-evaluate information about their experiences and talents, 
and this information is used in part to inform the research. This increases the likelihood of response bias, which may 
include a bias toward social want or recollection bias, which may result in the data being less accurate than it otherwise 
would have been. The research focuses on user interface and user experience skills and how they affect employability. 
This study is constrained by its reliance on cross-sectional, self-reported data collected during a single session which may 
result in common method variance (CMV). This bias could amplify correlations and path coefficients possibly inflating the 
connection between technical Skills and employability. The analyses provide valuable insights into the absence of control 
for CMV and the challenge in establishing causality limit the interpretation of the findings. Future investigations should 
employ longitudinal designs or multi-source data to mitigate common method variance.

8. Suggestions for future research

Future research might go into several different areas, according to some proposals, to better understand the employability 
factors for IT graduates in Sri Lanka's UI/UX industry. First, carrying out long-term studies that track the career progres-
sion of graduates in the information technology sector over time can provide valuable insights into how their skills impact 
their long-term employability and job satisfaction. Work skills development is crucial for students to monitor their progress 
and assess their skill levels [156]. Possessing a robust set of skills is not merely advantageous but fundamentally essen-
tial for navigating the complexities and demands of the contemporary professional landscape [157].

Second, an investigation that examines the effectiveness of user interface and user experience education across 
different regions or countries can aid in pinpointing the best practices and innovative approaches to curriculum develop-
ment that are customized to address the needs of the local industry. Future studies should examine the applicability of 
employability models across diverse cultural and geographic contexts. Frameworks that examine the global variations 
in entrepreneurial skill sets and adaptive behaviors, such as those proposed by Tehseen et al. (2024) [158], offer valu-
able guidance on competitive advantage. Moreover, employability is mediated variably across countries by components 
of social cognitive career theory, such as self-efficacy, underscoring the necessity of considering cultural nuances in the 
development of skills and employability interventions.

Third, investigating the effectiveness of various experiential learning methodologies, including internships, co-op pro-
grams, and project-based learning, on the preparedness of students for careers in user interface and user experience can 
contribute significantly to enhancing educational practices. Finally, such research endeavors will provide critical evalua-
tions of pedagogical approaches and specific interventions, offering actionable insights for educators to optimize curricula 
and teaching methods to ensure IT students are well-equipped with the employability skills demanded by the industry.

9. Conclusion

The investigation provides essential insights into how UI/UX competencies, technical skills, and soft skills converge 
to influence the employability of IT graduates in Sri Lanka, highlighting important gaps in existing literature. The find-
ings emphasize the increasing need for proficient UI/UX professionals worldwide and point out the distinct challenges 



PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 23 / 29

encountered by developing economies such as Sri Lanka in synchronizing educational results with industry needs. The 
conducted research emphasizes the viewpoints of IT undergraduates, connecting theoretical frameworks with practi-
cal realities and offering a detailed understanding of the influence of skill development on employability within the local 
context.

The findings indicate that securing a position in UI/UX design is influenced not only by technical skills but also signifi-
cantly relies on interpersonal abilities, creativity, adaptability, and self-confidence. It highlights that although technical skills 
are essential for UI/UX careers, soft skills like communication, problem-solving, and teamwork is also vital for achieving 
professional success. Moreover, the study emphasizes the significant impact of proficiency and self-efficacy on employ-
ability, providing important insights into the ways in which confidence and skill mastery affect career preparedness. The 
research explores gender dynamics in the UI/UX sector, enhancing our understanding of potential inequities and laying 
the groundwork for targeted interventions aimed at fostering inclusivity.

In summary, the result of the study plays a crucial role in enhancing our comprehension of how IT education in Sri 
Lanka can more effectively equip graduates for careers in UI/UX design. By tackling deficiencies in skill development and 
employability frameworks, it lays the groundwork for significant transformations in educational methodologies and indus-
try collaboration. The presented findings significantly contribute to academic discussions while also providing a practical 
resource for stakeholders looking to cultivate a vibrant UI/UX talent pool in Sri Lanka's digital economy.

Supporting information

S1 Appendix. Data file. 
(XLSX)

Author contributions

Conceptualization: Dhamindi Senadheera, Krishantha Wisenthige.

Data curation: Dhamindi Senadheera.

Formal analysis: Dhamindi Senadheera.

Investigation: Dhamindi Senadheera.

Methodology: Dhamindi Senadheera, Krishantha Wisenthige.

Project administration: Krishantha Wisenthige.

Supervision: Krishantha Wisenthige.

Validation: Dhamindi Senadheera.

Visualization: Dhamindi Senadheera.

Writing – original draft: Dhamindi Senadheera.

Writing – review & editing: Dhamindi Senadheera, Krishantha Wisenthige.

References
	1.	 Hartson RP. What are UX and UX Design?. The UX book. 2nd ed. Morgan Kaufmann; 2019. 3–25. https://doi.org/https://doi.org/10.1016/

B978-0-12-805342-3.00001-1

	2.	 Samarasinghe HMUSR, Kumarapperuma CU, Rathanayke RMNM, Karunarathne KNP. Enhancing IT graduates’ employability skills for surviving in 
new normal: perspective of IT professionals. Kelaniya J Hum Res Mgt. 2022;17(2):83–102. https://doi.org/10.4038/kjhrm.v17i2.112

	3.	 Jayasingha DGMS, Suraweera SMBL. An analysis of the factors affecting the graduates’ employability in case of Rajarata university of Sri Lanka. 
IRE Journals. 2020.

	4.	 Gunawan W, Glendon AI, Creed PA. Young adults perceived future employability: testing a social cognitive career model. Int J Educ Vocat Guid. 
2024. https://doi.org/10.1007/s10775-024-09666-7

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346571.s001
https://doi.org/https://doi.org/10.1016/B978-0-12-805342-3.00001-1
https://doi.org/https://doi.org/10.1016/B978-0-12-805342-3.00001-1
https://doi.org/10.4038/kjhrm.v17i2.112
https://doi.org/10.1007/s10775-024-09666-7


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 24 / 29

	 5.	 Maharaj N. The graduate employability of ICT graduates. 2015.

	 6.	 Nugraha I, Fatwanto A. User experience design practices in industry (Case study from indonesian information technology companies). Elect Inform 
Vocat Educ. 2021;6(1):49–60. https://doi.org/10.21831/elinvo.v6i1.40958

	 7.	 Saville JD, Foster LL. Does technology self-efficacy influence the effect of training presentation mode on training self-efficacy?. Comp Human 
Behav Rep. 2021;4. https://doi.org/10.1016/j.chbr.2021.100124

	 8.	 Medici G, Grote G, Igic I, Hirschi A. Technological self-efficacy and occupational mobility intentions in the face of technological advancement: a 
moderated mediation model. Euro J Work Organizat Psychol. 2023;32(4):538–48. https://doi.org/10.1080/1359432x.2023.2197215

	 9.	 Rohatgi A, Scherer R, Hatlevik OE. The role of ICT self-efficacy for students’ ICT use and their achievement in a computer and information literacy 
test. Comput Educ. 2016;102:103–16. https://doi.org/10.1016/j.compedu.2016.08.001

	10.	 Chen X, Alias BS, Bin MY, Nor M. A study on the influencing factors of students’ employability: a systematic literature review. 2024;2025. https://doi.
org/https://doi.org/10.52783/jisem.v10i22s.3505

	11.	 Ogwo AA. Higher education, skills development and students’ preparedness for employability. Nigeria: The University of Lagos; 2023.

	12.	 Khatri P, In PA, Pahwa HK. Employability in the digital age. Inter J Busin Res Manag. 2022.

	13.	 Santos HSD, De Lima YO, Barbosa CE, De Oliveira Lyra A, Argôlo MM, De Souza JM. A framework for assessing higher education courses 
employability. IEEE Access. 2023;11:25318–28. https://doi.org/10.1109/access.2023.3256722

	14.	 Nelson A, Ivarsson A, Lydell M. Employability and long-term work life outcomes from studying at a Swedish university college: problematizing the 
notion of mismatch. High Edu Skills Work-Based Learn. 2024. https://doi.org/10.1108/HESWBL-11-2023-0327

	15.	 Mainga W, Daniel RM, Alamil L. Perceptions of employability skills of undergraduate business students in a developing country: an exploratory 
study. High Learn Res Commun. 2022;12(1). https://doi.org/10.18870/hlrc.2022.v12i1.1257

	16.	 Grosemans I, Forrier A, De Cuyper N. Dynamic interconnections between career engagement and perceived employability among recent 
graduates: a latent change score modeling approach. High Educ Skills Work Based Learn. 2024;14(4):850–64. https://doi.org/10.1108/
heswbl-03-2024-0072

	17.	 Succi C, Canovi M. Soft skills to enhance graduate employability: comparing students and employers’ perceptions. Stud Higher Edu. 
2019;45(9):1834–47. https://doi.org/10.1080/03075079.2019.1585420

	18.	 Clarke M. Rethinking graduate employability: the role of capital, individual attributes and context. Stud Higher Edu. 2017;43(11):1923–37. https://
doi.org/10.1080/03075079.2017.1294152

	19.	 Kansal P, Sadawarti H. Empowering the future: an in-depth investigation of computer science graduate employability cognitive factors. In: 2023 
14th International conference on computing communication and networking technologies, ICCCNT 2023, Institute of Electrical and Electronics 
Engineers Inc.; 2023. https://doi.org/10.1109/ICCCNT56998.2023.10306500

	20.	 Getto G, Labriola JT, Lancaster A. The state of UX in technical and professional communication: courses, programs, and jobs. IEEE Trans Profess 
Commun. 2023;66(4):317–21. https://doi.org/10.1109/tpc.2023.3314255

	21.	 Bisschoff ZS, Massyn L. A conceptual soft skills competency framework for enhancing graduate intern employability. Higher Edu Skills Work-Based 
Learn. 2024. https://doi.org/10.1108/HESWBL-08-2023-0239

	22.	 Ganci A, Lahey M. Uncovering the importance of soft skills in user interface design-related fields. Commun Design. 2017;5(1–2):5–20. https://doi.
org/10.1080/20557132.2017.1398924

	23.	 Islam MdA. Industry 4.0: skill set for employability. Soc Sci Human Open. 2022;6(1):100280. https://doi.org/10.1016/j.ssaho.2022.100280

	24.	 Räty H, Hytti U, Kasanen K, Komulainen K, Siivonen P, Kozlinska I. Perceived employability and ability self among Finnish university students. Eur 
J Psychol Educ. 2019;35(4):975–93. https://doi.org/10.1007/s10212-019-00451-7

	25.	 Niu Y, Hunter-Johnson Y, Xu X, Liu T. Self-perceived employability and subjective career success: graduates of a workforce education and devel-
opment program. J Contin Higher Edu. 2019;67:55–71. https://doi.org/10.1080/07377363.2019.1660843

	26.	 Monteiro S, Ferreira JA, Almeida LS. Self-perceived competency and self-perceived employability in higher education: the mediating role of career 
adaptability. J Furth High Educ. 2020;44:408–22. https://doi.org/10.1080/0309877X.2018.1542669

	27.	 Turner NK. Development of self-belief for employability in higher education: ability, efficacy and control in context. Teach Higher Educ. 
2014;19(6):592–602. https://doi.org/10.1080/13562517.2014.901951

	28.	 van Harten J, de Cuyper N, Knies E, Forrier A. Taking the temperature of employability research: a systematic review of interrelationships across 
and within conceptual strands. Europ J Work Organizat Psychol. 2021;31(1):145–59. https://doi.org/10.1080/1359432x.2021.1942847

	29.	 Fugate M, Kinicki AJ, Ashforth BE. Employability: a psycho-social construct, its dimensions, and applications. J Vocat Behav. 2004;65:14–38. 
https://doi.org/10.1016/j.jvb.2003.10.005

	30.	 Jackson D, Lambert C, Sibson R, Bridgstock R, Tofa M. Student employability-building activities: participation and contribution to graduate out-
comes. Higher Edu Res Develop. 2024;43(6):1308–24. https://doi.org/10.1080/07294360.2024.2325154

	31.	 Jackson D, Tomlinson M. Investigating the relationship between career planning, proactivity and employability perceptions among higher education 
students in uncertain labour market conditions. High Educ. 2020;80:435–55. https://doi.org/10.1007/s10734-019-00490-5

https://doi.org/10.21831/elinvo.v6i1.40958
https://doi.org/10.1016/j.chbr.2021.100124
https://doi.org/10.1080/1359432x.2023.2197215
https://doi.org/10.1016/j.compedu.2016.08.001
https://doi.org/https://doi.org/10.52783/jisem.v10i22s.3505
https://doi.org/https://doi.org/10.52783/jisem.v10i22s.3505
https://doi.org/10.1109/access.2023.3256722
https://doi.org/10.1108/HESWBL-11-2023-0327
https://doi.org/10.18870/hlrc.2022.v12i1.1257
https://doi.org/10.1108/heswbl-03-2024-0072
https://doi.org/10.1108/heswbl-03-2024-0072
https://doi.org/10.1080/03075079.2019.1585420
https://doi.org/10.1080/03075079.2017.1294152
https://doi.org/10.1080/03075079.2017.1294152
https://doi.org/10.1109/ICCCNT56998.2023.10306500
https://doi.org/10.1109/tpc.2023.3314255
https://doi.org/10.1108/HESWBL-08-2023-0239
https://doi.org/10.1080/20557132.2017.1398924
https://doi.org/10.1080/20557132.2017.1398924
https://doi.org/10.1016/j.ssaho.2022.100280
https://doi.org/10.1007/s10212-019-00451-7
https://doi.org/10.1080/07377363.2019.1660843
https://doi.org/10.1080/0309877X.2018.1542669
https://doi.org/10.1080/13562517.2014.901951
https://doi.org/10.1080/1359432x.2021.1942847
https://doi.org/10.1016/j.jvb.2003.10.005
https://doi.org/10.1080/07294360.2024.2325154
https://doi.org/10.1007/s10734-019-00490-5


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 25 / 29

	32.	 Dempsey S, Linehan C, Healy M. Negotiating perceived employability as sensemaking in the context of undergraduate work integrated learning. 
British Account Rev. 2025;101676. https://doi.org/10.1016/j.bar.2025.101676

	33.	 Mosquera P, Soares ME. Onboarding: a key to employee retention and workplace well-being. Rev Manag Sci. 2025;19(12):3687–711. https://doi.
org/10.1007/s11846-025-00864-3

	34.	 Mainga W, Murphy-Braynen MB, Thompson D, Robins B. Relationship between perceived employability and employability skills and attributes 
among business graduates. Inter J Business Educat. 2025;167(1). https://doi.org/10.61403/2164-2885.1153

	35.	 Tamsah H, Ilyas GB, Nurung J, Jusuf E, Rahmi S. Soft skill competency and employees’ capacity as the intervening factors between training effec-
tiveness and health workers’ performance. Cogent Business Manag. 2023;10(1). https://doi.org/10.1080/23311975.2023.2199493

	36.	 Neroorkar S, Gopinath P. Impact of Industrial Training Institutes (ITIs) on the employability of graduates—a study of government ITIs in Mumbai. J 
Vocat Educ Train. 2019;72(1):23–46. https://doi.org/10.1080/13636820.2019.1575895

	37.	 Watkins MA, Higginson M, Clarke PR. Enhancing graduate employability in product design: a case study exploring approaches taken on a BSC 
product design course. Higher Edu Skills Work-Based Learn. 2018;8:80–93. https://doi.org/10.1108/HESWBL-09-2017-0062

	38.	 Tri Ananta M, Fanani L, Adista Sihombing I, Abidin Z. User experience design for information technology career preparation platform using the 
design thinking method. JITeCS. 2023;8(2):125–36. https://doi.org/10.25126/jitecs.202382559

	39.	 Borriraklert A, Kiattisin S. User experience design (UXD) competency model: identifying well-rounded proficiency for user experience designers in 
the digital age. Arch Design Res. 2021;34(3):61–79. https://doi.org/10.15187/adr.2021.08.34.3.61

	40.	 Winter D, Stevens G. What makes for a good UX professional?: Development of a UX professional competence model. In: ACM International con-
ference proceeding series, 2024. 184–95. https://doi.org/10.1145/3670653.3670656

	41.	 Jannau M, Choi Y. Comparative study on the part-time job UI/UX design patterns in French and South Korean applications. Digital Content Soc. 
2024;25(8):2005–23. https://doi.org/10.9728/dcs.2024.25.8.2005

	42.	 Gray CM, Toombs AL, Gross S. Flow of competence in UX design practice. In: Proceedings of the 33rd Annual ACM conference on human factors 
in computing systems, 2015. 3285–94. https://doi.org/10.1145/2702123.2702579

	43.	 Tung D, Huong BTT. The role of social self-efficacy and psychological capital in IT graduates’ employability and subjective career success. Cogent 
Soc Sci. 2023;9(1). https://doi.org/10.1080/23311886.2023.2204630

	44.	 Rothwell A, Arnold J. Self‐perceived employability: development and validation of a scale. Personnel Rev. 2007;36(1):23–41. https://doi.
org/10.1108/00483480710716704

	45.	 Bernardo AB, García-Gutiérrez V, Esteban M, Maluenda-Albornoz J. Relationship between self-efficacy and university dropout: a systematic 
review. Front Psychol. 2025;16:1553485. https://doi.org/10.3389/fpsyg.2025.1553485 PMID: 40808731

	46.	 Knight PT, Yorke M. Employability and good learning in higher education. Teach Higher Edu. 2003;8(1):3–16. https://doi.
org/10.1080/1356251032000052294

	47.	 Behle H. Students’ and graduates’ employability. A framework to classify and measure employability gain. Policy Rev Higher Educ. 2020;4(1):105–
30. https://doi.org/10.1080/23322969.2020.1712662

	48.	 Harvey L. Defining and measuring employability. Qual High Educ. 2001;7:97–109. https://doi.org/10.1080/13538320120059990

	49.	 Pérez Zúñiga R, Martínez García M, Oliva Ibarra FE. Employability and its relationship with the competency-based approach, teaching methodolo-
gies, and assessment in higher education: a systematic review. Front Educ. 2025;10.

	50.	 Arranz N, Arroyabe MF, Sena V, Arranz CFA, Fernandez de Arroyabe JC. University-enterprise cooperation for the employability of higher educa-
tion graduates: a social capital approach. Stud Higher Edu. 2022;47(5):990–9. https://doi.org/10.1080/03075079.2022.2055323

	51.	 Bilousova LI, Gryzun LE, Zhytienova NV. Interactive methods in blended learning of the fundamentals of UI/UX design by pre-service specialists. 
Educ Technol Q. 2021;2021(3):415–28. https://doi.org/10.55056/etq.34

	52.	 Ardito C, Lanzilotti R, Malizia A, Petrie H, Piccinno A, Desolda G. Human-computer interaction - INTERACT 2021. In: 18th IFIP TC 13 International 
Conference. Bari, Italy, 2021. https://doi.org/10.1007/978-3-030-85616-8

	53.	 Yashmi N, Momenzade E, Adibzade P, Anvari ST, Saghafi M, Tajbakhsh S. Design thinking, internship, product design learning, design education. 
JDT. 2021;2.

	54.	 Hassenzahl M, Tractinsky N. User experience - A research agenda. Behav Inform Tech. 2006;25:91–7. https://doi.
org/10.1080/01449290500330331

	55.	 Ardito C, Lanzilotti R, Malizia A, Petrie H, Piccinno A, Desolda G. Human-computer interaction - INTERACT 2021. In: 18th IFIP TC 13 International 
Conference, 2021. https://doi.org/10.1007/978-3-030-85616-8

	56.	 Mohamad Noor N. Initiating and integrating user-centred design in upgrading the e-learning layout: a case study on FlexLearn (Brightspace) 2.0 
template. Asian Assoc Open Univ J. 2024;19(1):101–15. https://doi.org/10.1108/aaouj-12-2023-0139

	57.	 van Eijk D, van Kuijk J, Hoolhorst F, Kim C, Harkema C, Dorrestijn S. Design for usability; practice-oriented research for user-centered product 
design. Work. 2012;41 Suppl 1:1008–15. https://doi.org/10.3233/WOR-2012-1010-1008 PMID: 22316853

	58.	 Guerino GC, Balancieri R, Leal GCL, Prikladnicki R. Towards the UX support to software startups: on the relationship of professional expertise and 
UX work in the Brazilian scenario. J Syst Softw. 2025;219:112246. https://doi.org/10.1016/j.jss.2024.112246

https://doi.org/10.1016/j.bar.2025.101676
https://doi.org/10.1007/s11846-025-00864-3
https://doi.org/10.1007/s11846-025-00864-3
https://doi.org/10.61403/2164-2885.1153
https://doi.org/10.1080/23311975.2023.2199493
https://doi.org/10.1080/13636820.2019.1575895
https://doi.org/10.1108/HESWBL-09-2017-0062
https://doi.org/10.25126/jitecs.202382559
https://doi.org/10.15187/adr.2021.08.34.3.61
https://doi.org/10.1145/3670653.3670656
https://doi.org/10.9728/dcs.2024.25.8.2005
https://doi.org/10.1145/2702123.2702579
https://doi.org/10.1080/23311886.2023.2204630
https://doi.org/10.1108/00483480710716704
https://doi.org/10.1108/00483480710716704
https://doi.org/10.3389/fpsyg.2025.1553485
http://www.ncbi.nlm.nih.gov/pubmed/40808731
https://doi.org/10.1080/1356251032000052294
https://doi.org/10.1080/1356251032000052294
https://doi.org/10.1080/23322969.2020.1712662
https://doi.org/10.1080/13538320120059990
https://doi.org/10.1080/03075079.2022.2055323
https://doi.org/10.55056/etq.34
https://doi.org/10.1007/978-3-030-85616-8
https://doi.org/10.1080/01449290500330331
https://doi.org/10.1080/01449290500330331
https://doi.org/10.1007/978-3-030-85616-8
https://doi.org/10.1108/aaouj-12-2023-0139
https://doi.org/10.3233/WOR-2012-1010-1008
http://www.ncbi.nlm.nih.gov/pubmed/22316853
https://doi.org/10.1016/j.jss.2024.112246


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 26 / 29

	59.	 Rose EJ, Putnam C, McDonald CM. Preparing future UX professionals: human skills, technical skills, and dispositions. In: SIGDOC 2020 - Pro-
ceedings of the 38th ACM International conference on design of communication, 2020. https://doi.org/10.1145/3380851.3416774

	60.	 Patacsil FF, Tablatin CLS. Exploring the importance of soft and hard skills as perceived by it internship students and industry: a gap analysis. J 
Technol Sci Educ. 2017;:347–68. https://doi.org/10.3926/jotse.271

	61.	 Scolere L. Brand yourself, design your future: portfolio-building in the social media age. New Media Soc. 2019;21(9):1891–909. https://doi.
org/10.1177/1461444819833066

	62.	 Fernando RLS, Kularathna EAI, Kumarasinghe IDCD. Employability of management graduates of state universities in Sri lanka: problems and 
prospects. Int J Gov Public Pol Analy. 2023;4(01). https://doi.org/10.31357/ijgppa.v4i1.6217

	63.	 De Mel W, Fernando W, Kumara I. Online learning self-efficacy of undergraduates: evidence from a university in Sri Lanka. 2022.

	64.	 Volkova N, Zinukova N, Vlasenko K, Korobeinikova T. Development and mastery of soft skills among graduate students. Ukrain J Educ Stud Inform 
Tech. 2022;10(4):1–14. https://doi.org/10.32919/uesit.2022.04.01

	65.	 Shobron S, Anshori A, Muthoifin D. Method for developing soft skills education for students. Univ J Educ Res. 2020;8(7):3155–9. https://doi.
org/10.13189/ujer.2020.080744

	66.	 Magogwe JM, Nkosana LBM, Ntereke BB. Uncovering university students’ readiness through their assessment of workplace communication skills. 
World J Edu. 2014;4. https://doi.org/10.5430/wje.v4n5p21

	67.	 Hanim Md Pazil A, Che Razak R. Perspectives of Asian employers on graduates’ soft skills: a systematic review. Univ J Educ Res. 
2019;7(11):2397–405. https://doi.org/10.13189/ujer.2019.071117

	68.	 Van Mechelen M, Schut A, Gielen M, Södergren AC. Children’s assessment of co-design skills: Creativity, empathy and collabora-
tion. In: Proceedings of the 18th ACM International Conference on Interaction Design and Children, IDC 2019, 2019. 520–6. https://doi.
org/10.1145/3311927.3325334

	69.	 McKenzie S, Coldwell-Neilson J, Palmer S. Understanding the career development and employability of information technology students. J Appl 
Res High Educ. 2018;10(4):456–68. https://doi.org/10.1108/jarhe-03-2018-0033

	70.	 Finch DJ, Hamilton LK, Baldwin R, Zehner M. An exploratory study of factors affecting undergraduate employability. Edu Train. 2013;55(7):681–
704. https://doi.org/10.1108/et-07-2012-0077

	71.	 Teng W, Ma C, Pahlevansharif S, Turner JJ. Graduate readiness for the employment market of the 4th industrial revolution: The development of 
soft employability skills. Edu Train. 2019;61:590–604. https://doi.org/10.1108/ET-07-2018-0154

	72.	 Mata N, Haider A, Xavier R. Special issue 6, 2021 1 strategic management and decision process. Acad Strat Manag J. 2021;20.

	73.	 Kang J, Girouard A. Impact of UX internships on human-computer interaction graduate students: a qualitative analysis of internship reports. ACM 
Trans Comput Educ. 2022;22(4):1–25. https://doi.org/10.1145/3517132

	74.	 Potter LE. Preparing for projects: IT student self-evaluation of technical and professional skills. In: SIGMIS-CPR 2020 - proceedings of the 2020 
computers and people research conference, 2020. 63–9. https://doi.org/10.1145/3378539.3393868

	75.	 Sehgal N, Nasim S. Predictors of graduate employability in Indian information technology sector. IJHRDM. 2017;17(3/4):247. https://doi.
org/10.1504/ijhrdm.2017.087123

	76.	 Sosebee J, MacDonald CM. Understanding the UX designer’s role within agile teams. In: Lecture Notes in Computer Science (Including Subseries 
Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 2013. 599–609. https://doi.org/10.1007/978-3-642-39229-0_64

	77.	 Ali A, Al-Sulaiman FA, Al-Duais INA, Irshad K, Malik MZ, Shafiullah M, et al. Renewable portfolio standard development assessment in the kingdom 
of Saudi Arabia from the perspective of policy networks theory. Processes. 2021;9(7):1123. https://doi.org/10.3390/pr9071123

	78.	 Cifre E, Vera M, Sánchez-Cardona I, de Cuyper N. Sex, gender identity, and perceived employability among Spanish employed and unemployed 
youngsters. Front Psychol. 2018;9:2467. https://doi.org/10.3389/fpsyg.2018.02467 PMID: 30581404

	79.	 Murphy KM, Kelp NC. Undergraduate STEM students’ science communication skills, science identity, and science self-efficacy influence their 
motivations and behaviors in STEM community engagement. J Microbiol Biol Educ. 2023;24(1):e00182-22. https://doi.org/10.1128/jmbe.00182-22 
PMID: 37089213

	80.	 Fudali-Czyż A, Mamcarz PJ, Martynowska K, Domagała-Zyśk E, Rothwell A. Sex differences in self-perceived employability and self-motivated 
strategies for learning in Polish first-year students. PLoS One. 2022;17(5):e0264817. https://doi.org/10.1371/journal.pone.0264817 PMID: 
35560324

	81.	 Wen W, Zhou L, Hu D, Zhang M, Yan Z, Tang X. The impact of college experience on female students’ self-perceived employability in STEM 
majors. Front Psychol. 2023;14:1282934. https://doi.org/10.3389/fpsyg.2023.1282934 PMID: 38187419

	82.	 Perera TPSS, Dinesh Asanka PPG, Prasadika APKJ. Impact analysis of gender biases and gender stereotypes in the sri lankan software engi-
neering field. In: 2024 International research conference on smart computing and systems engineering (SCSE), 2024. 1–6. https://doi.org/10.1109/
scse61872.2024.10550796

	83.	 Honnamane PS, Sreekanth K, Girish GP. The moderating role of gender in the relationships among job characteristics, perceived organiza-
tional support, engaging leadership, and work engagement in the Indian IT sector. Inter J Adv Appl Sci. 2024;11:51–6. https://doi.org/10.21833/
ijaas.2024.08.006

https://doi.org/10.1145/3380851.3416774
https://doi.org/10.3926/jotse.271
https://doi.org/10.1177/1461444819833066
https://doi.org/10.1177/1461444819833066
https://doi.org/10.31357/ijgppa.v4i1.6217
https://doi.org/10.32919/uesit.2022.04.01
https://doi.org/10.13189/ujer.2020.080744
https://doi.org/10.13189/ujer.2020.080744
https://doi.org/10.5430/wje.v4n5p21
https://doi.org/10.13189/ujer.2019.071117
https://doi.org/10.1145/3311927.3325334
https://doi.org/10.1145/3311927.3325334
https://doi.org/10.1108/jarhe-03-2018-0033
https://doi.org/10.1108/et-07-2012-0077
https://doi.org/10.1108/ET-07-2018-0154
https://doi.org/10.1145/3517132
https://doi.org/10.1145/3378539.3393868
https://doi.org/10.1504/ijhrdm.2017.087123
https://doi.org/10.1504/ijhrdm.2017.087123
https://doi.org/10.1007/978-3-642-39229-0_64
https://doi.org/10.3390/pr9071123
https://doi.org/10.3389/fpsyg.2018.02467
http://www.ncbi.nlm.nih.gov/pubmed/30581404
https://doi.org/10.1128/jmbe.00182-22
http://www.ncbi.nlm.nih.gov/pubmed/37089213
https://doi.org/10.1371/journal.pone.0264817
http://www.ncbi.nlm.nih.gov/pubmed/35560324
https://doi.org/10.3389/fpsyg.2023.1282934
http://www.ncbi.nlm.nih.gov/pubmed/38187419
https://doi.org/10.1109/scse61872.2024.10550796
https://doi.org/10.1109/scse61872.2024.10550796
https://doi.org/10.21833/ijaas.2024.08.006
https://doi.org/10.21833/ijaas.2024.08.006


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 27 / 29

	 84.	 Hinai MRA, Bhuiyan AB, Husin NA. The moderating effects of gender, career, moral mindset on the relationship between the graduate attri-
butes and readiness for employability among engineering colleges graduates in Oman. Int J Account Finan Rev. 2020;5(3):16–30. https://doi.
org/10.46281/ijafr.v5i3.807

	 85.	 Gokuladas VK. Predictors of employability of engineering graduates in campus recruitment drives of indian software services companies. Inter J 
Select Assess. 2011;19(3):313–9. https://doi.org/10.1111/j.1468-2389.2011.00560.x

	 86.	 Scandurra R, Kelly D, Fusaro S, Cefalo R, Hermannsson K. Do employability programmes in higher education improve skills and labour market 
outcomes? A systematic review of academic literature. Stud Higher Edu. 2023;49(8):1381–96. https://doi.org/10.1080/03075079.2023.2265425

	 87.	 Chiu S-Y, Chuang H-L. Employability and wage compensation in an Asian economy: evidence for female college graduates in Taiwan. Emerg 
Markets Finance Trade. 2016;52(4):853–68. https://doi.org/10.1080/1540496x.2015.1117844

	 88.	 Adhikari A, Vethman S, Vos D, Lenz M, Cocu I, Tolios I, et al. Gender mobility in the labor market with skills-based matching models. AI Ethics. 
2024;4(1):163–7. https://doi.org/10.1007/s43681-023-00410-5

	 89.	 Lu L. Effects of demographic variables, perceived spousal support, and gender role attitudes on taiwanese women’s employability. J Career 
Develop. 2010;38(3):191–207. https://doi.org/10.1177/0894845309360415

	 90.	 Santos-Jaén JM, Iglesias-Sánchez PP, Jambrino-Maldonado C. The role of gender and connections between entrepreneurship and employability 
in higher education. Inter J Manag Edu. 2022;20(3):100708. https://doi.org/10.1016/j.ijme.2022.100708

	 91.	 Ang MCH. Graduate employability awareness: a gendered perspective. Procedia - Social and Behavioral Sciences. 2015;211:192–8. https://doi.
org/10.1016/j.sbspro.2015.11.083

	 92.	 Gao Y. Gender differences in career counseling: influencing factors and coping strategies. Acad J Humanit Soc Sci. 2023;6. https://doi.
org/10.25236/ajhss.2023.061822

	 93.	 Dacre Pool L, Qualter P. Emotional self-efficacy, graduate employability, and career satisfaction: testing the associations. Aust J Psychol. 
2013;65:214–23. https://doi.org/10.1111/ajpy.12023

	 94.	 Danaher M, Schoepp K, Rhodes A, Cammidge T. Student proficiency profiles through the computing professional skills assessment. In: EDU-
CON: 2019 IEEE Global Engineering Education Conference, 2019. 28–33. https://doi.org/10.1109/EDUCON.2019.8725225

	 95.	 Harsch C. Proficiency. ELT Journal. 2017;71:250–3. https://doi.org/10.1093/elt/ccw067

	 96.	 Marzuki E, Ting S-H, Jerome C, Chuah K-M, Misieng J. Congruence between language proficiency and communicative abilities. Procedia - Soc 
Behav Sci. 2013;97:448–53. https://doi.org/10.1016/j.sbspro.2013.10.258

	 97.	 Jackson D. Testing a model of undergraduate competence in employability skills and its implications for stakeholders. J Educ Work. 
2012;27(2):220–42. https://doi.org/10.1080/13639080.2012.718750

	 98.	 Ranjeeth L, Padayachee I. Factors that influence computer programming proficiency in higher education: a case study of Information Technology 
students. South African Comp J. 2024;36:40–75. https://doi.org/10.18489/SACJ.V36I1.18819

	 99.	 McEwan T. Commercial competency and computing students using the skills framework for the information age in higher education. In: 2013 
IEEE Frontiers in Education Conference (FIE), 2013. 286–92. https://doi.org/10.1109/FIE.2013.6684833

	100.	 Okoye KR, Edokpolor JE. Effect of industrial work experience in developing technical and vocational education undergraduates’ employability 
skills. Asian J Assess Teach Learn. 2021;11(1):1–12. https://doi.org/10.37134/ajatel.vol11.1.1.2021

	101.	 Pham M, Lam BQ, Tuan Ngoc Bui A. Career exploration and its influence on the relationship between self-efficacy and career choice: the moder-
ating role of social support. Heliyon. 2024;10(11):e31808. https://doi.org/10.1016/j.heliyon.2024.e31808 PMID: 38845894

	102.	 Harmon LW, Borgen FH, Berreth JM, King JC, Schauer D, Ward CC. The skills confidence inventory: a measure of self-efficacy. J Career Assess. 
1996;4(4):457–77. https://doi.org/10.1177/106907279600400408

	103.	 da Motta Veiga SP, Turban DB. Insight into job search self-regulation: effects of employment self-efficacy and perceived progress on job search 
intensity. J Vocat Behav. 2018;108:57–66. https://doi.org/10.1016/j.jvb.2018.06.010

	104.	 Rothwell A, Jewell S, Hardie M. Self-perceived employability: investigating the responses of post-graduate students. J Vocat Behav. 
2009;75:152–61. https://doi.org/10.1016/j.jvb.2009.05.002

	105.	 Dadandi İ. Academic self-efficacy, study skills and academic achievement: a serial mediation model. Res Educ Psychol. 2023;7:291–306. https://
doi.org/10.54535/rep.1342022

	106.	 Peng J, Deng C. Research on the relationship between college students’ employability and IT skills training based on mixed research methods. 
Front Psychol. 2022;13:1054134. https://doi.org/10.3389/fpsyg.2022.1054134 PMID: 36562074

	107.	 Omar MK, Wan Muhamad WM, Ismail N, Zakaria A, Mohd Kadir K. Employability skills and career development self-efficacy as indicators for 
workforce success. J Tech Educ Train. 2023;15(3). https://doi.org/10.30880/jtet.2023.15.03.011

	108.	 Enstroem R, Schmaltz R. Striking gold: navigating the education massification maze for work readiness. J Work-Appl Manag. 2024;16:184–99. 
https://doi.org/10.1108/JWAM-10-2023-0100

	109.	 Ngoc V, Lan P, Nhi N, Hanh D, Yen N. The role of employability skills and university support towards employability: a mediation of self-efficacy. 
Am J Business Sci Phil. 2024. https://doi.org/10.70122/ajbsp.v1i1.9

	110.	 Buker T, Kamin ST, van Remmen J, Wartzack S, Miehling J. Fostering self-efficacy through usability and emotional product design? An explor-
ative study. Res Eng Design. 2024. https://doi.org/10.1007/s00163-024-00435-9

https://doi.org/10.46281/ijafr.v5i3.807
https://doi.org/10.46281/ijafr.v5i3.807
https://doi.org/10.1111/j.1468-2389.2011.00560.x
https://doi.org/10.1080/03075079.2023.2265425
https://doi.org/10.1080/1540496x.2015.1117844
https://doi.org/10.1007/s43681-023-00410-5
https://doi.org/10.1177/0894845309360415
https://doi.org/10.1016/j.ijme.2022.100708
https://doi.org/10.1016/j.sbspro.2015.11.083
https://doi.org/10.1016/j.sbspro.2015.11.083
https://doi.org/10.25236/ajhss.2023.061822
https://doi.org/10.25236/ajhss.2023.061822
https://doi.org/10.1111/ajpy.12023
https://doi.org/10.1109/EDUCON.2019.8725225
https://doi.org/10.1093/elt/ccw067
https://doi.org/10.1016/j.sbspro.2013.10.258
https://doi.org/10.1080/13639080.2012.718750
https://doi.org/10.18489/SACJ.V36I1.18819
https://doi.org/10.1109/FIE.2013.6684833
https://doi.org/10.37134/ajatel.vol11.1.1.2021
https://doi.org/10.1016/j.heliyon.2024.e31808
http://www.ncbi.nlm.nih.gov/pubmed/38845894
https://doi.org/10.1177/106907279600400408
https://doi.org/10.1016/j.jvb.2018.06.010
https://doi.org/10.1016/j.jvb.2009.05.002
https://doi.org/10.54535/rep.1342022
https://doi.org/10.54535/rep.1342022
https://doi.org/10.3389/fpsyg.2022.1054134
http://www.ncbi.nlm.nih.gov/pubmed/36562074
https://doi.org/10.30880/jtet.2023.15.03.011
https://doi.org/10.1108/JWAM-10-2023-0100
https://doi.org/10.70122/ajbsp.v1i1.9
https://doi.org/10.1007/s00163-024-00435-9


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 28 / 29

	111.	 Enstroem R, Benson L. Enterprise education in undergraduate business programmes advances students’ negotiating competence and self-
confidence. Educ Train. 2024;66(1):54–69. https://doi.org/10.1108/et-01-2022-0009

	112.	 Khan HS ud din, Li P, Chughtai MS, Mushtaq MT, Zeng X. The role of knowledge sharing and creative self-efficacy on the self-leadership and 
innovative work behavior relationship. J Innov Knowledge. 2023;8. https://doi.org/10.1016/j.jik.2023.100441

	113.	 Wujema BK, Mohd Rasdi R, Abu Samah B, Abdullah ALK, Abdul Aziz MF. Examining the mediating effect of self-efficacy on the relationship 
between work experience, ICT acceptance and employability among undergraduate students in Nigerian Universities. Int J Aacd Res Businees 
Soc Sci. 2020;11(3). https://doi.org/10.6007/ijarbss/v11-i3/9217

	114.	 White M, Becker J, du Plessis M. Unintended positive consequences of development centres in university graduates. Front Psychol. 2021;12. 
https://doi.org/10.3389/fpsyg.2021.775377

	115.	 Oberman W, Hunt I, Taylor RK, Morrisette S. Internships and occupational self-efficacy: Impact and gender differences. J Edu Business. 
2021;96(7):424–34. https://doi.org/10.1080/08832323.2020.1848768

	116.	 Wang J. From self-efficacy to human-computer interaction design. J Phys Conf Ser. 2019. https://doi.org/10.1088/1742-6596/1168/3/032060

	117.	 Layagan JM. Self-efficacy in communication and employability skills of English language students. elt. 2024;13(2):137–49. https://doi.
org/10.15294/elt.v13i2.1516

	118.	 Wujema BK, Mohd Rasdi R, Zaremohzzabieh Z, Ahrari S. The role of self-efficacy as a mediating variable in CareerEDGE employability 
model: the context of undergraduate employability in the North-East Region of Nigeria. Sustainability. 2022;14(8):4660. https://doi.org/10.3390/
su14084660

	119.	 Rohma FF, Khoirunnisa FR. The effects of knowledge sharing, self-efficacy and performance: does initiation of structure leadership matter?. J 
Asia Business Stud. 2024;18(6):1505–28. https://doi.org/10.1108/jabs-07-2023-0274

	120.	 Benson L, Enström R. Deliberate institutional differentiation through graduate attributes: implementing professional skills at MacEwan School of 
Business. J Manag Develop. 2017;36:817–27. https://doi.org/10.1108/JMD-08-2016-0148

	121.	 Tomlinson M. Graduate employability: a review of conceptual and empirical themes. High Educ Policy. 2012;25(4):407–31. https://doi.
org/10.1057/hep.2011.26

	122.	 Tee PK, Song BL, Ho MK, Wong LC, Lim KY. Bridging the gaps in digital skills: Employer insights on digital skill demands, micro-credentials, and 
graduate employability. JIPD. 2024;8(9):7313. https://doi.org/10.24294/jipd.v8i9.7313

	123.	 García-García R, Guajardo-Flores S, Lara-Prieto V, Membrillo-Hernández J. The impact of educational partners in the development of technical 
and soft skills in undergraduate engineering students. In: IEEE global engineering education conference, EDUCON, 2024. https://doi.org/10.1109/
EDUCON60312.2024.10578589

	124.	 Bedoya-Guerrero A, Basantes-Andrade A, Rosales FO, Naranjo-Toro M, León-Carlosama R. Soft skills and employability of online graduate 
students. Educ Sci. 2024;14. https://doi.org/10.3390/educsci14080864

	125.	 Groeneveld W, Becker BA, Vennekens J. Soft skills: what do computing program syllabi reveal about non-technical expectations of undergradu-
ate students?. 2020. https://doi.org/10.1145/3341525.3387396

	126.	 Bottone G, Sena V. Human capital: theoretical and empirical insights. Am J Econ Sociol. 2011;70:401–23. https://doi.
org/10.1111/j.1536-7150.2011.00781.x

	127.	 Donald WE, Baruch Y, Ashleigh MJ. Construction and operationalisation of an Employability Capital Growth Model (ECGM) via a systematic 
literature review (2016–2022). Stud Higher Edu. 2023;49(1):1–15. https://doi.org/10.1080/03075079.2023.2219270

	128.	 Batistic S, Tymon A. Networking behaviour, graduate employability: a social capital perspective. Educ Train. 2017;59(4):374–88. https://doi.
org/10.1108/et-06-2016-0100

	129.	 Donald WE, Baruch Y, Ashleigh M. The undergraduate self-perception of employability: human capital, careers advice, and career ownership. 
Stud Higher Edu. 2017;44(4):599–614. https://doi.org/10.1080/03075079.2017.1387107

	130.	 Bandura A. Social cognitive theory: an agentic perspective. Annu Rev Psychol. 2001;52:1–26. https://doi.org/10.1146/annurev.psych.52.1.1

	131.	 Chughtai MS, Khan HS ud din. Knowledge oriented leadership and employees’ innovative performance: a moderated mediation model. Curr 
Psychol. 2023;43(4):3426–39. https://doi.org/10.1007/s12144-023-04502-7

	132.	 Hair Jr. JF, Hult GT, Ringle CM, Sarstedt M, Danks N, Ray S. Business partial least squares structural equation modeling (PLS-SEM) using R. 
Springer; 2021. https://doi.org/10.1007/978-3-030-80519-7

	133.	 Ayeni AJ. Principals’ instructional time management and students’ academic performance in secondary schools in Ondo North senatorial district 
of Ondo State, Nigeria. EduLearn. 2020;14(1):123–33. https://doi.org/10.11591/edulearn.v14i1.14743

	134.	 Yang H, Cheung C, Song H. Enhancing the learning and employability of hospitality graduates in China. J Hospital Leisure Sport Tourism Edu. 
2016;19:85–96. https://doi.org/10.1016/j.jhlste.2016.08.004

	135.	 Ranasinghe A, Logendra R. Graduate employment, employable attributes and attribute gap in developing countries: a case study from Sri Lanka. 
2015.

	136.	 Amarathunga B, Binti Z, Talib M, Khatibi A. Determinants for employability skills of arts graduates in Sri Lankan state universities: graduates’ 
perspective. 2022;2.

https://doi.org/10.1108/et-01-2022-0009
https://doi.org/10.1016/j.jik.2023.100441
https://doi.org/10.6007/ijarbss/v11-i3/9217
https://doi.org/10.3389/fpsyg.2021.775377
https://doi.org/10.1080/08832323.2020.1848768
https://doi.org/10.1088/1742-6596/1168/3/032060
https://doi.org/10.15294/elt.v13i2.1516
https://doi.org/10.15294/elt.v13i2.1516
https://doi.org/10.3390/su14084660
https://doi.org/10.3390/su14084660
https://doi.org/10.1108/jabs-07-2023-0274
https://doi.org/10.1108/JMD-08-2016-0148
https://doi.org/10.1057/hep.2011.26
https://doi.org/10.1057/hep.2011.26
https://doi.org/10.24294/jipd.v8i9.7313
https://doi.org/10.1109/EDUCON60312.2024.10578589
https://doi.org/10.1109/EDUCON60312.2024.10578589
https://doi.org/10.3390/educsci14080864
https://doi.org/10.1145/3341525.3387396
https://doi.org/10.1111/j.1536-7150.2011.00781.x
https://doi.org/10.1111/j.1536-7150.2011.00781.x
https://doi.org/10.1080/03075079.2023.2219270
https://doi.org/10.1108/et-06-2016-0100
https://doi.org/10.1108/et-06-2016-0100
https://doi.org/10.1080/03075079.2017.1387107
https://doi.org/10.1146/annurev.psych.52.1.1
https://doi.org/10.1007/s12144-023-04502-7
https://doi.org/10.1007/978-3-030-80519-7
https://doi.org/10.11591/edulearn.v14i1.14743
https://doi.org/10.1016/j.jhlste.2016.08.004


PLOS One | https://doi.org/10.1371/journal.pone.0346571  April 10, 2026 29 / 29

	137.	 Thang PVM, Wongsurawat W. Enhancing the employability of IT graduates in Vietnam. Higher Edu Skill Work-Based Learning. 2016;6(2):146–61. 
https://doi.org/10.1108/heswbl-07-2015-0043

	138.	 Misra RK, Khurana K. Employability skills among information technology professionals: a literature review. Procedia Comp Sci. 2017;122:63–70. 
https://doi.org/10.1016/j.procs.2017.11.342

	139.	 Puwakgahawela A, Mahakalanda I, Wickramasinghe V. Employability skills of information technology graduates-a comparison of expectations, 
priorities and strategies. In: Proceeding of the open university research sessions, 2023.

	140.	 Carter L. Ideas for adding soft skills education to service learning and capstone courses for computer science students. In: Proceedings of the 
42nd ACM technical symposium on Computer science education, 2011. 517–22. https://doi.org/10.1145/1953163.1953312

	141.	 Saadat Z, Alam S, Rehman M. Review of factors affecting gender disparity in higher education. Cogent Soc Sci. 2022;8(1). https://doi.org/10.108
0/23311886.2022.2076794

	142.	 Aziz S, Harrizi M, Loutfi A, Zaidoune S. Undergraduates’ perspectives on the significance of soft skills for employment: gender-based differences. 
J Educ Muslim Soct. 2024;6(1):3–31. https://doi.org/10.2979/jems.00014

	143.	 Alt D, Naamati-Schneider L, Weishut DJN. Competency-based learning and formative assessment feedback as precursors of college students’ 
soft skills acquisition. Stud Higher Edu. 2023;48(12):1901–17. https://doi.org/10.1080/03075079.2023.2217203

	144.	 Raj RK, Sabin M, Impagliazzo J, Bowers D, Daniels M, Hermans F. Toward practical computing competencies. In: Proceedings of the 26th ACM 
conference on innovation and technology in computer science education, 2021. 603–4. https://doi.org/10.1145/3456565.3461442

	145.	 Yao D, Lin J. Cognitive enhancement through competency-based programming education: a 12-year longitudinal study. Educ Inf Technol. 
2025;30:20347–83. https://doi.org/10.1007/s10639-025-13582-w

	146.	 Duggal HK, Lim WM, Khatri P, Thomas A, Shiva A. The state of the art on self‐perceived employability. Glob Bus Org Exc. 2023;43(4):88–110. 
https://doi.org/10.1002/joe.22245

	147.	 Singh Dubey R, Paul J, Tewari V. The soft skills gap: a bottleneck in the talent supply in emerging economies. Inter J Human Res Manag. 
2021;33(13):2630–61. https://doi.org/10.1080/09585192.2020.1871399

	148.	 Ashlock J, Stojnic M, Tufekci Z. Gender differences in academic efficacy across STEM fields. Sociol Perspect. 2022;65:555–79. https://doi.
org/10.1177/07311214211028617

	149.	 Daun M, Brings J, Obe PA, Stenkova V. Reliability of self-rated experience and confidence as predictors for students’ performance in software 
engineering. Empirical Softw Eng. 2021;26:80. https://doi.org/10.1007/s10664-021-09972-6

	150.	 Palani S, Ledo D, Fitzmaurice G, Anderson F. ”I don’t want to feel like I’m working in a 1960s factory”: the practitioner perspective on creativity 
support tool adoption. In: CHI Conference on Human Factors in Computing Systems, 2022. 1–18. https://doi.org/10.1145/3491102.3501933

	151.	 Mulifah M, Anifah L, Tjahjanto I. The impact of technical skills on students’ employability skills in the creative industry era. Edu Cendikia: Jurnal 
Ilmiah Kependidikan. 2024;4:1215–23.

	152.	 Sosa R, Rajusha R, Hunting A. Landing your first job in creative technologies: soft skills as core skills. Des Technol Educ. 2022;27:65–81.

	153.	 Arifin V, Kartiwi M, Abdullah LM. Predicting sources of self-efficacy as factors of IT student learning behavior in improving IT competence. In: 2021 
9th International conference on cyber and IT service management, CITSM 2021. 2021. https://doi.org/10.1109/CITSM52892.2021.9588876

	154.	 Koranteng J, Ismaila M, Toffah AA, Okyere-Kwakye E. Career competencies expected of the graphic design graduates in Ghana to meet the 
needs of the design industry by managers. Discov Educ. 2025;4(1). https://doi.org/10.1007/s44217-024-00375-5

	155.	 Haider SA, Zubair M, Tehseen S, Iqbal S, Sohail M. How does ambidextrous leadership promote innovation in project-based construction compa-
nies? Through mediating role of knowledge-sharing and moderating role of innovativeness. Euro J Innov Manag. 2021;26(1):99–118. https://doi.
org/10.1108/ejim-02-2021-0083

	156.	 Yang L, Zhang H. The chain mediating effect of network behavior and decision self-efficacy between work skills and perceived employability 
based on social cognitive theory. Comput Intell Neurosci. 2022;2022:5240947. https://doi.org/10.1155/2022/5240947 PMID: 36238667

	157.	 Chong PSJ, Guan TE. Life satisfaction, academic achievement and work readiness among undergraduate students. Int J Educ Psych Counsel. 
2022;7(48):527–35. https://doi.org/10.35631/ijepc.748040

	158.	 Tehseen S, Kayani UN, Haider SA, Aysan AF, Johara F, Hossain SM, et al. Unpacking the mechanisms of entrepreneurial bricolage for new ven-
ture growth: the mediating roles of new venture adaptiveness and innovative ambidexterity. Cogent Business Manag. 2024;11(1). https://doi.org/1
0.1080/23311975.2024.2316357

https://doi.org/10.1108/heswbl-07-2015-0043
https://doi.org/10.1016/j.procs.2017.11.342
https://doi.org/10.1145/1953163.1953312
https://doi.org/10.1080/23311886.2022.2076794
https://doi.org/10.1080/23311886.2022.2076794
https://doi.org/10.2979/jems.00014
https://doi.org/10.1080/03075079.2023.2217203
https://doi.org/10.1145/3456565.3461442
https://doi.org/10.1007/s10639-025-13582-w
https://doi.org/10.1002/joe.22245
https://doi.org/10.1080/09585192.2020.1871399
https://doi.org/10.1177/07311214211028617
https://doi.org/10.1177/07311214211028617
https://doi.org/10.1007/s10664-021-09972-6
https://doi.org/10.1145/3491102.3501933
https://doi.org/10.1109/CITSM52892.2021.9588876
https://doi.org/10.1007/s44217-024-00375-5
https://doi.org/10.1108/ejim-02-2021-0083
https://doi.org/10.1108/ejim-02-2021-0083
https://doi.org/10.1155/2022/5240947
http://www.ncbi.nlm.nih.gov/pubmed/36238667
https://doi.org/10.35631/ijepc.748040
https://doi.org/10.1080/23311975.2024.2316357
https://doi.org/10.1080/23311975.2024.2316357

