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Abstract: Drawing from social cognitive theory, this study investigates the mediating role of self-
efficacy in the relationship between Digital Skills and Research Engagement among faculty in Higher
Education. Using a cross-sectional research design, data were collected from 211 faculty members at a
Private University in Indonesia. The Partial Least Squares Structural Equation Modelling (PLS-SEM)
technique was applied to test the hypotheses proposed in research model. The results indicate that only
three dimensions of Digital Skills - Information and Data Literacy, Communication and Collaboration,
and Problem-Solving - have a positive and significant effects on Research Engagement. On the other
hand, Content Development and Safety show insignificant effects. Additionally, Self-Efficacy have a
positive and significant direct effect on Research Engagement and acts as a mediator between
Information and Data Literacy, Problem-Solving, and Research Engagement. These results underscore
the importance of developing targeted professional development programs that enhance digital skills
and self-efficacy, ultimately contributing to improved research productivity and academic success. The
study highlights the need for institutions to invest in faculty training and support systems that promote
digital literacy and self-efficacy, fostering a more engaged and effective academic workforce.
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1. Introduction

Digital skills play a crucial role in enhancing employee engagement in contemporary workplaces. As
organizations increasingly integrate digital technologies into their operations, the ability of employees
to effectively navigate these tools becomes essential for fostering engagement and productivity. Digital
skills encompass the technical skills required to use digital tools and the cognitive and social skills
necessary for effective communication and collaboration in a digital environment [17], [27]. Research
indicates that employees with higher levels of digital skills are more likely to engage positively with
technology and digital media, enhancing their overall engagement at work. For instance, a study found
that digital literacy significantly influences employee engagement by improving acceptance of
workplace digitalization and fostering an innovative culture [27. This relationship is further supported
by findings suggesting that digital literacy is a precursor to technology adoption, thereby enhancing
individual performance and continuance intentions within the workplace [37].

Furthermore, integrating digital skills within organizational frameworks has been identified as a
strategic approach to enhance employee engagement. By equipping employees with the necessary digital
skills, organizations can foster a more engaged workforce that is better prepared to adapt to
technological changes and challenges [47]. This proactive approach improves individual performance
and contributes to a more cohesive and collaborative work environment, ultimately benefiting
organizational outcomes [57].
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Research engagement in higher education is a critical area of study that has garnered increasing
attention in recent years. Research engagement refers to the active participation of faculty members in
scholarly activities, including research, publication, and collaboration. Despite the growing recognition
of the importance of research engagement, there is limited research on how digital skills have impacted
faculty research engagement. Many scholars [67]-87 highlight the importance of perceived digital
skills in fostering sustainable student engagement, but similar frameworks for faculty engagement in
research remain underexplored. This gap is particularly relevant in light of findings by Zhang et al.
Zhang et al. (2021), which confirm the positive association between digital skills and student
engagement, suggesting that similar dynamics may exist for faculty.

As higher education institutions increasingly rely on digital technologies for research collaboration
and dissemination, it is essential to investigate how faculty members' digital skills influence their
engagement in research activities. The lack of empirical evidence linking digital skills to faculty
research engagement signifies a need for further investigation into how digital skills can enhance faculty
productivity in research settings.

This study investigates the relationship between digital skills and research engagement through the
lens of social cognitive theory. Social cognitive theory posits that individual behavior is influenced by
the interplay of personal factors, environmental influences, and behavioral outcomes, with self-efficacy
serving as a critical mediating factor in this dynamic. In the context of higher education, understanding
how self-efficacy mediates the relationship between digital skills and research engagement can provide
valuable insights into enhancing faculty productivity and satisfaction. As highlighted by Zhang et al.
Zhang et al. (2021), Faculty members with high levels of digital skills are better equipped to navigate
the complexities of modern research environments, engage in collaborative projects, and disseminate
their findings effectively.

However, the mere possession of digital skills does not guarantee research engagement; self-efficacy
plays a pivotal role in determining whether faculty members will apply these skills in their research
endeavors. Self-efficacy, an individual's belief in their ability to perform specific tasks, significantly
influences motivation and engagement in various contexts. Research by Oberlidnder & Bipp Oberldnder
& Bipp (2022) indicates that self-efficacy is closely linked to work engagement, particularly in the
context of digital skills. This suggests that faculty members with high self-efficacy regarding digital
skills are more likely to engage actively in research activities. Conversely, low self-efficacy may hinder
taculty members from utilizing their digital skills, decreasing research engagement.

The interplay between digital skills, self-efficacy, and research engagement presents a significant
research gap that warrants further exploration. By investigating the mediating role of self-efficacy in
this relationship, researchers can contribute to a deeper understanding of how to enhance faculty
engagement in research activities. This understanding is crucial for developing targeted interventions
and support systems that empower faculty members to leverage their digital skills effectively, ultimately
fostering a more vibrant research culture within higher education institutions.

2. Literature Review
2.1. Social Cognitive Theory and Self-Efficacy

Social cognitive theory (SCT), developed by Albert Bandura, offers a comprehensive framework for
understanding human behavior through the interplay of personal, behavioral, and environmental
influences. At the core of this theory is the concept of triadic reciprocal causation, which suggests that
cognitive, affective, and biological events (personal factors), behavioral patterns, and environmental
events interact dynamically to shape human behavior [107. This perspective emphasizes the role of
agency, where individuals are not just passive recipients of external influences but active participants in
their development and learning processes. Bandura's work highlights the importance of self-regulation,
self-reflection, and proactive behavior as mechanisms for individuals to influence their outcomes [107].

A key component of SCT is the construct of self-efficacy, which refers to an individual's belief in
their capability to perform specific behaviors to achieve certain goals. Bandura's influential work on self-
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efficacy underscores its significance in influencing how people think, feel, and act, especially in
behavioral change. Self-efficacy influences motivation, perseverance, and resilience in the face of
challenges, playing a crucial role in various domains such as education, health, and organizational
behavior. Higher levels of self-efficacy are linked to greater task engagement, increased eftort, and a
higher likelihood of achieving desired outcomes.

In the context of higher education, self-efficacy plays a pivotal role in faculty engagement in
research activities. Faculty members who believe in their digital skills are more likely to actively
participate in research, as their self-efficacy reinforces their motivation to utilize these skills effectively.
This relationship is particularly relevant in an era where digital tools and technologies are integral to
research processes. Understanding how self-efficacy mediates the relationship between digital skills and
research engagement can offer valuable insights for developing targeted interventions aimed at
enhancing faculty productivity and satisfaction.

2.2. Research Engagement

Research engagement is a construct encompassing individuals' active participation in various
research activities, including the design, implementation, dissemination, and application of research
findings. It is increasingly recognized as a crucial element in enhancing the quality and relevance of
research, especially in fields such as health, education, and social sciences. In educational settings,
research engagement is closely linked to academic performance. Studies indicate that academic
engagement significantly predicts academic success, highlighting the importance of fostering
engagement among students and faculty in research activities.

The benefits of research engagement are numerous. Engaging stakeholders in research can lead to
more relevant and impactful research outcomes. Forsythe Forsythe et al. (2019) noted that engagement
contributed to making informed research design decisions. Additionally, research engagement fosters a
sense of ownership and empowerment among researchers. Tindana Tindana et al. (2017) emphasize the
importance of engagement in research, noting that effective engagement methods can lead to successful
outcomes and increased trust between researchers. This trust is essential for promoting ongoing
collaboration and participation in future research endeavors.

Numerous studies have established a positive correlation between self-efficacy and employee
engagement. For instance, a study by Ferawati Ferawati (2023) found that self-efficacy significantly
influences employee engagement among employees, indicating that higher self-efficacy leads to greater
engagement levels. Similarly, Jafri Jafri (2020) emphasized that self-efficacy is associated with increased
employee engagement, supporting the idea that individuals who believe in their capabilities are more
likely to engage actively in their work. Self-efficacy contributes to employee engagement by fostering a
sense of agency and control over one's work environment. Carter et al. Carter et al. (2016) conducted a
longitudinal study that demonstrated a robust positive relationship between self-efticacy, employee
engagement, and job performance, underscoring the practical implications of self-efficacy in enhancing
job performance and reinforcing that self-efficacy enhances engagement through increased motivation
and commitment to work tasks. Furthermore, Chaudhary et al. Chaudhary et al. (2012) highlighted that
self-efficacy is a significant predictor of work engagement, suggesting that organizations should
enhance employees' self-efficacy to cultivate a more engaged workforce. Research by Chan et al. Chan et
al. (2017) also supports the notion that self-efficacy is a vital personal resource that enables employees
to manage work-life demands effectively, leading to higher levels of engagement.

Several studies have delved into the relationship between self-efficacy and faculty research
engagement. For instance, the study by Wester et al. Wester et al. (2019) found that self-efficacy
significantly impacts the scholarly productivity of assistant professors, indicating that those with higher
self-efficacy are more likely to actively engage in research activities. These findings are in line with the
research by Prochédzka et al. Prochdzka et al. (2017), which identified self-efficacy as a mediator in the
relationship between transtormational leadership and engagement. This alignment reinforces the idea
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that self-efficacy enhances faculty members' research engagement by increasing motivation and
commitment. Thus, the following hypothesis was proposed:
H.: Self-efficacy has a positive and significant effect on research engagement

2.8. Digital Skills

The European Commission's Digital Competencies Framework (DigComp 2.0) serves as a
toundational model for understanding and assessing digital skills across various domains [207-[227.
This framework outlines key dimensions of digital skills that are not just crucial, but also have the
potential to transform the educational landscape for educators and learners alike. Digital skills are
defined as the ability to use digital technologies effectively and critically in various contexts, including
personal, professional, and educational settings. According to the European Commission, digital skills
encompasses a range of skills necessary for navigating the digital landscape [237]. This skill is not
merely about technical skills but also involves critical thinking, creativity, and the ability to collaborate
and communicate effectively in digital environments, fostering a sense of community among educators
and learners.

DigComp 2.0 identifies five key dimensions of digital skills, each comprising specific skills that
individuals should develop:

1. Information and Data Literacy: This dimension focuses on the ability to search for, evaluate, and
manage digital information. It includes skills such as identitying relevant data sources, assessing
the credibility of information, and using data responsibly.

2. Communication and Collaboration: This dimension emphasizes the importance of effective
communication and collaboration in digital contexts. It includes skills related to sharing
information, participating in online communities, and using digital tools for collaboration.

3. Digital Content Creation: This dimension involves the ability to create and edit digital content,
including text, images, and multimedia. It encompasses skills such as coding, graphic design, and
content management, which are essential for producing high-quality digital materials.

4. Safety: This dimension addresses the importance of online safety and security. It includes skills
related to protecting personal data, understanding digital rights, and recognizing online threats
such as cyberbullying and misinformation.

5. Problem Solving: This dimension focuses on the ability to identify and solve technical problems
using digital tools. It involves skills such as troubleshooting, adapting to new technologies, and
applying digital solutions to real-world challenges.

2.4. The Relationship Between Digital Skills and Self-Efficacy

Self-efficacy is a critical factor influencing how faculty members approach digital technologies.
Research by Wang & Chu [247] found that self-efficacy significantly impacts faculty members' self-
perception of their digital skills, suggesting that those with higher self-efficacy are more likely to
engage with digital tools and integrate them into their teaching and research practices. This
relationship is further supported by Mannila et al. (2018), who emphasized that enhancing self-efficacy
in digital skills is crucial for faculty development and effective technology integration in education.

The relationship between digital skills and self-efficacy has been explored in various studies. For
instance, Hanifah et al. Hanifah et al. (2023) reported a positive correlation between self-efficacy and
digital skills among teachers. This finding suggests that faculty members who believe in their ability to
use digital technologies are more likely to develop and enhance their digital skills, ultimately leading to
improved engagement in research and teaching—moreover, Henne et al. Henne et al. (2022)
demonstrated that interventions promoting digital skills can significantly enhance self-efficacy
expectations among pre-service teachers. Despite the positive relationship between digital skills and
self-efficacy, challenges still need to be addressed in fostering these skills among faculty. Research by
Kotzebue et al. Kotzebue et al. (2021) indicate that many faculty members may need more digital skills,
which can hinder their self-efficacy and engagement levels. Additionally, the transition to online
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teaching during the COVID-19 pandemic revealed disparities in digital skills among faculty, as noted by
Alarcén et al. Alarcén et al. (2020), highlighting the need for ongoing training and support. Thus, the
tollowing hypothesis was proposed:

H.: Information and Data Literacy has a positive and significant effect on self-efficacy

H;: Communication and Collaboration skills has a positive and significant effect on self-efficacy

H.: Digital Content Creation skills has a positive and significant effect on self-efficacy

H:: Safety skills has a positive and significant effect on self-efficacy

H: Problem Solving skills has a positive and significant effect on self-efficacy

2.5. The Relationship Between Digital Skills and Research Engagement

In the contemporary academic landscape, digital skills have emerged as essential skills for faculty
members, influencing their ability to engage in research activities eftectively. Digital skills encompass a
range of skills, including information literacy, communication, content creation, safety, and problem-
solving, as outlined in the European Commission's Digital Skills Framework (DigComp 2.0)

Various studies have explored the relationship between digital skills and research engagement. For
instance, Koyuncuoglu Koyuncuoglu (2022) found that university students' digital skills significantly
impact their engagement in academic activities, suggesting that similar dynamics may exist for faculty.
Faculty members with strong digital skills are better equipped to utilize digital tools for research
collaboration, data analysis, and dissemination of findings, enhancing their overall research engagement.
Péarraga et al. Parraga et al. (2022) validated the DigCompEdu Check-in Questionnaire, which assesses
educators' digital skills. This indicates that such frameworks are crucial for understanding and
improving faculty engagement in research. The study underscores the need for faculty to self-evaluate
their digital skills to identity areas for improvement, which can subsequently enhance their engagement
in research activities. Falola et al. Falola et al. (2022) explored the role of sustainable e-learning
platforms in improving faculty engagement, noting that access to digital resources and training can
significantly impact research engagement. This finding suggests that institutions must invest in digital
infrastructure and training programs to support faculty in developing the necessary skills for effective
research engagement. Thus, the following hypothesis was proposed:

H:: Information and Data Literacy has a positive and significant effect on research engagement

H.: Communication and Collaboration skills has a positive and significant effect on research engagement

H.: Digital Content Creation skills has a positive and significant effect on research engagement

H.o: Safety skills has a positive and significant effect on research engagement

H..: Problem Solving skills has a positive and significant effect on research engagement

2.6. The Mediating Role of Self-Efficacy in the Relationship Between Digital Skills and Research Engagement

The mediating role of self-efficacy has been studied in various contexts beyond traditional academic
settings. For instance, Prochdzka et al. Prochdzka et al. (2017) examined the connection between
transformational leadership and engagement and found that self-efficacy plays a crucial role as a
mediator. Cui [33] further explored this relationship by constructing a model highlighting the
mediating role of self-efficacy between organizational commitment and work engagement in Chinese
employees. This suggests that self-efficacy directly influences engagement and acts as a critical
intermediary in the relationship between other organizational factors and employee engagement. This
supports the idea that self-efficacy can enhance engagement by fostering a sense of agency and skills in
individuals, motivating them to fully participate in their roles.

In the realm of research engagement, self-efficacy is particularly relevant as faculty members
navigate the complexities of academic research, which often requires a combination of technical skills,
collaboration, and innovation. Research by Zhao et al. Zhao et al. (2021) suggests that self-efficacy can
predict higher levels of academic engagement, thereby improving academic performance. This indicates
that faculty members with strong self-efficacy beliefs regarding their research capabilities are more
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likely to actively engage in research activities, leading to enhanced productivity and scholarly
contributions.

Moreover, the influence of self-efficacy on research engagement is supported by studies focusing on
specific populations. IFor example, Shao & Kang Shao & Kang (2022) found that self-efficacy mediates
the relationship between peer relationships and learning engagement among adolescents, highlighting
the role of self-efficacy in promoting engagement in educational contexts. This emphasizes the potential
tor self-efficacy to be a critical factor in promoting research engagement among faculty, especially in
collaborative research environments, making the audience feel more engaged and involved in their
work. Thus, the following hypothesis was proposed:

H..: Self-Efficacy mediates the relationship between Information and Data Literacy and research engagement

H..: Self-Efficacy mediates the relationship between Communication and Collaboration skills and research
engagement

H..: Self-Efficacy meduates the relationship between Digital Content Creation skills and research engagement

H.s: Self-Efficacy mediates the relationship between Safety skills and research engagement

H.s: Self-Efficacy mediates the relationship between Problem Solving skills and research engagement

Information &
Data Literacy

Communication
& Collaboration

H1

Content
Development

Research
Engagement

Problem-
Solving

Figure 1.
Propose research model.

This research is based on Social Cognitive Theory and introduces a framework in Figure 1 that
integrates digital skills, self-efficacy, and research engagement. The model serves as both a theoretical
concept and a practical tool to help university management enhance faculty research engagement,
ultimately leading to increased research productivity. The study uses Social Cognitive Theory to
investigate whether individuals' mastery of digital skills can boost self-efficacy and, consequently,
promote greater research engagement. The proposed model consists of seven main components:
Information and Data Literacy, Communication and Collaboration, Digital Content Creation, Safety,
Problem Solving, Research Efficacy, and Research Engagement.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 2082-2047, 2024

DOI: 10.55214/25768484.v816.2374

© 2024 by the authors; licensee Learning Gate



2038

3. Method
3.1. Samples and Procedures

Faculty research performance significantly influences the quality of education in Indonesia. It
enriches the educational experience, fosters innovation, and addresses societal issues Kurniawati et al.
Rurniawati et al. (2021). However, challenges such as low incentives and limited resources hinder
research productivity [37]. Improving research performance is essential for elevating the country's
higher education quality and attracting more resources [387. Additionally, academic career
advancement in Indonesia depends on faculty members' research engagement. Fostering a research-
oriented culture within institutions is crucial for supporting faculty in their research endeavors [397.

We conducted a cross-sectional research design to gather data from faculty members at private
universities in Indonesia. The data was collected from sample respondents to test hypothesized
relationships (Saunders et al., 2009; Sekaran, 2010). We chose a cross-sectional survey design for two
main reasons. Firstly, cross-sectional designs are useful and provide more information when hypotheses
are developed based on strong and well-founded theories. Secondly, our research investigates the
mediating role of psychological states based on competing theoretical perspectives.

In total, 300 questionnaires were distributed with a cover letter explaining the study's purpose,
ensuring participant anonymity, and inviting voluntary participation. We received 217 questionnaires
back, resulting in a response rate of 72.3%. After screening the data and eliminating incomplete
responses, we had 211 complete responses for further analysis. Table 1 showed female dominance
(54.5%) and included relatively young employees aged 30 to 40 (48.4%). Additionally, the majority of
the respondents are assistant professors (88.15%), and the dominant job tenure of the respondents was 5
to 10 years.

Table 1.

Demographic characteristics of respondents (n = 211).

Profiles |  Frequency | %

AGE
Under 30 8 3.79%
> 30 - 40 102 48.84%
> 40 - 50 87 41.28%
> 50 - 60 13 6.16%
Above 60 1 0.47%

Gender
Male 96 45.50%
Female 115 54.50%
Tenure

Less Than 5 Years 30 14.22%
>5-10 124 58.77%
> 10-156 52 24.64%
Above 15 Year 5 2.37%

Academic Position
Lecturer 33 5.21%
Assistant Professor 260 88.15%
Associate Professor 25 6.64%
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3.2. Measures

We used validated scales to measure constructs of the study. All the items were measured with five-
point Likert scales ranging from 1 (strongly disagree) to 5 (strongly agree).

Digital Skills. We used five-dimensions digital skills from DigComp 2.0 develop by [207], Vuorikari
et al. (2016), and Carretero et al. (2017), including Information and Data Literacy, Communication and
Collaboration, Content Development, Safety, and Problem Solving skills. All the dimensions
measurement was referred to DigComp 2.0, whereas Information and Data Literacy dimension was
measured by three-item measurement and the other dimensions was measured by two-item
measurements. The sample item of the measurement was “I can use digital technology to find the research
data needed’ and “I can analyze data using the right application to solve research problems’.

Self-Efficacy. We used eight-item self-efficacy scale referred to Self-Efficacy in Research Measure
(SERM) developed by Phillips & Russel (1994), along with the short version SERM-S by Kahn & Scott
(1997). A sample item of the scale was “I am confident that I can apply research methods appropriately” and “I
am confident that I can present research results at scientific conferences’

Research Engagement. We used six-item research engagement scale referred from Schaufeli et al.,
(2006). This measurement focuses on the psychological state of engagement. It assesses the extent to
which employees feel energized, dedicated, and absorbed in their work. A sample item of the scale was “I
Jfeel excited when doing research” and “I can work for a long time when doing research’.

4. Results & Discussion

We used Partial Least Squares—Structural Equation Modeling (PLS-SEM), a variance-based
approach, to analyze the data and test the hypothesized research model using SmartPLS 3 software
[437]. This method is more suitable for testing existing theories in an exploratory manner and for
research models involving complex structures such as multiple mediation, which is the case with our
current research [447]. We analyzed the data and reported the results following the guidelines and
recommendations recently proposed by Hair et al. (2017) and Ringle et al. (2015).

4.1. Evaluation of Measurement Model

The first step in PLS-SEM analysis involves assessing the measurement model. This is done to
establish the reliability and validity of the constructs. The assessment includes examining indicator
reliability, internal consistency reliability, convergent validity, and discriminant validity of the
constructs. The results of the measurement model assessment are shown in Tables 2 and 3.

The results in Table 2 show that all item loadings are above the threshold value of 0.60, and the
composite reliability (CR) values exceed 0.70. This indicates that the constructs are reliable (Hair et al.,
2017). Additionally, the average variance extracted (AVE) values are higher than 0.50, and the
heterotrait—-monotrait (HTMT) ratios in Table 3 are below the threshold of 0.85. These AVE values and
HTMT ratios confirm that the constructs have both convergent and discriminant validity. Overall, the
measurement model is considered suitable for structural analysis (Hair et al., 2017; Ringle et al., 2020).
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Table 2.
Evaluation of measurement model results.
|
Construct Items Loading Cronbach's CR AVE
Alpha
. . LDI1 0.835
Etit:;f‘ 1{53{;1“10” LDI2 0.833 0.769 0.867 | 0.684
Y LDI3 0.814
Communication COM1 0.945
(COM) COM2 095 0.885 0.946 0.897
Content development CONT1 0.865
(CONT) CONT2 0909 0.781 0.881 0.787
SAFE1 0.809
Safety (SAFE) SAFE2 0.569 0.583 0.827 0.705
Problem solving SOLV1 0.924 0.803 091 0.855
(SOLV) SOLV2 0.904 ' ' ]
EFIC1 0.74
EFIC2 0.706
EFIC3 0.728
EFIC4 0.765
Self-efficacy (EFIC) EFICS 0754 0.891 0.913 0.568
EFICe6 0.799
EFIC7 0.745
EFICS8 0.786
ENG1 0.764
ENG2 0.8
Research engagement ENGS3 0.769
(ENG) ENG2 0733 0.849 0.888 0.57
ENGs5 0.659
ENGs6 0.794
Table 3.
Descriptive statistics, correlations and discriminant validity (HI'MT Criterion).
Mean | SD | COM | CONT | EFIC | ENG | LDI | SAFE | SOLV
COM | 4.280 | 0.641 | 0.947 | 0.594% 0.8307 | 0.417 | 0.664 | 0.659 | 0.662
CONT | 4.898 | 0.652 | 0.479 0.887 | 0.345 | 0.416 | 0.609 | 0.882 | 0.677
EFIC | 4.195 | 0.693 | 0.273 0.28 0.7563 | 0.586 | 0.564 | 0.442 0.55
ENG 4.014 | 0.859 | 0.372 0.837 0.528 | 0.755 | 0.607 | 0.455 | 0.586
LDI 4.256 | 0.652 | 0.546 0.455 0.47 | 0.498 | 0.827 | 0.642 0.65
SAFE | 4.197 | 0.727 | 0.484 0.582 0.319 | 0.826 | 0.435 | 0.839 | 0.815
SOLV | 4.225 | 0.657 | 0.556 0.519 0.468 | 0.491 | 0.508 | 0.563 0.914

Note: Italic elements in diagonal are square root of AVE. Values below the diagonal elements are the
correlations between constructs. Values above diagonal elements are the HTMT ratios. COM =
Communication, CONT = Content Development, EFIC = Self-Efficacy, ENG = Research Engagement,
LDI = Data & Information Literacy, SAFE = Safety, SOLV = Problem Solving, SD = Standard
Deviation.

4.2. Evaluation of Structural Model

We initially assessed the coefficient of determination (R? value) to measure predictive accuracy and
the cross-validated redundancy index (Stone—Geisser’s Q?) to evaluate the predictive relevance of the
model. The proposed model explained 39.3% of the variance (R2 = 0.393) in Research Engagement,
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indicating a satisfactory level of predictive accuracy (Hair et al., 2017). Similarly, the Q2 values obtained
through blindfolding were 0.163 for Self-Efficacy and 0.205 for Research Engagement. Since these Q2
values are greater than zero, they demonstrate the strong predictive relevance of the model (Hair et al.,
2017). Additionally, we examined the path coefficients and their significance. We validated our
hypotheses using a bootstrapping procedure with 5,000 bootstrap samples, the no sign changes option,
and 95% bias-corrected confidence intervals.

In Table 4 and Figure 2, the results of the structural path analysis are presented. H1 predicted that
self-efficacy has a significant direct effect on research engagement, and the result shows a significant
positive relationship (B = 0.311, P Values = 0.000), thus supporting H1.

He, H3, H4, H5, and H6 predicted that the dimensions of Digital Skills, including Information and
Data Literacy, Communication and Collaboration, Digital Content Creation, Safety, and Problem-
Solving, have a positive and significant direct effect on Self-Efficacy. Our findings confirm the positive
and significant effect shown by Information and Data Literacy (B = 0.353, P Values = 0.000) and
Problem-Solving (B = 0.344, P Values = 0.000), thereby supporting H2 and H6 as expected.

H7, Hs, H9, H10, and H11 predicted that the dimensions of Digital Skills have a positive and
significant direct effect on Research Engagement. Our findings reinforce the positive and significant
effect shown by Information and Data Literacy (f = 0.11, P Values = 0.001) and Problem-Solving (§ =
0.107, P Values = 0.002), thereby supporting H2 and H6 as anticipated.

Hig, H13, H14, H15, and H16 predicted the mediating role of Self-Efficacy in the relationship
between Digital Skills and Research Engagement. The results show that Self-Efficacy significantly
mediates the relationship between Information and Data Literacy, Problem Solving, and Research
Engagement. Hence, only H12 and H16 are supported.

Table 4.

Evaluation of structural model results.

Endogenous construct R square | O square

EFIC 0.301 0.163

ENGAGE 0.393 0.205

. Path .

Hypotheses | Direct effects . P values | Conclusion
coefficients
H1 EFIC -> ENGAGE 0.311 0.000 Accepted
He2 LDI -> EFIC 0.353 0.000 Accepted
Hs COM -> EFIC -0.12 0.132 Rejected
H4 CONT -> EFIC -0.029 0.713 Rejected
Hs SAFE -> EFIC 0.047 0.589 Rejected
He SOLV -> EFIC 0.344 0.000 Accepted
H7 LDI -> ENGAGE 0.215 0.005 Accepted
Hs COM -> ENGAGE 0.052 0.489 Rejected
Ho9 CONT -> ENGAGE 0.039 0.644 Rejected
Hio SAFE -> ENGAGE -0.029 0.715 Rejected
H11 SOLV -> ENGAGE 0.204 0.024 Accepted
Hypotheses | Indirect effects Pat.h P values | Conclusion
coefficients

Hie Egl(}-;éiglc ~ 0.11 0.001 Accepted
H1s E% A_(>}I}:2 FIC > -0.087 0.159 Rejected
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Hypotheses | Direct effects Pat'h P values | Conclusion
coefficients
CONT -> EFIC -> ,
Hi4 ENGAGE -0.009 0.712 Rejected
SAFE -> EFIC -> :
His ENGAGE 0.015 0.597 Rejected
SOLV -> EFIC ->
Hie ENGAGE 0.107 0.002 Accepted
Notes: COM =

Communication, CONT = Content Development, EFIC = Self-Efficacy, ENG =

Engagement, LDI = Data & Information Literacy, SAFE = Safety, SOLV = Problem Solving.

Lon
LDI2

LDI3

CoM1

CcomM2

CONT1

CONT2

SAFE1

SAFE2

SOLv1

SOLv2

Figure 2.
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| Erics
0.047 (0583 0311 (0.000,

ENG1
P
0.344 (0.000) A
0.039 (0.638) ENG2
ENG3
+-0.000 -0.029 (0.707)
40000 ENG4
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0.204 (0.022) A
0.393 ENG6
+-0.000
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SOV

PLS path analysis results.

Note: ~ COM = Communication, CONT = Content Development, EFIC = Self-Efficacy, ENG = Research

Engagement, LDI = Data & Information Literacy, SAFE = Safety, SOLV = Problem Solving.

5. Discussion

2042

This study tries to examine the relationship between Digital Skill dimensions and Research
Engagement and the mediating role of Self-Efficacy in those relationships. This section discusses the
implications of these findings, places them in the context of existing literature, and explores potential
reasons for the observed differences.

The results of this study emphasize the strong positive correlation between self-efficacy and
research engagement among faculty members. The findings suggest that faculty members with higher
levels of self-efficacy are more likely to actively participate in research, which contributes to their
overall academic performance and institutional success. This is consistent with the findings of
Prochédzka et al. (2017) and Portento et al. (2022), which emphasize that self-efficacy is significantly
correlated with academic performance and engagement, suggesting that faculty with strong self-efficacy
are better positioned to navigate the complexities of research. Wu et al. (2020) also demonstrated that
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self-efticacy positively influences academic performance, confirming that engaged faculty are more likely
to produce impactful research outputs. Furthermore, the findings of this study align with the work of
Luo et al. (2023), which highlights the mediating role of self-efficacy in enhancing academic
engagement. This implies that nurturing self-efficacy among faculty can lead to increased research
engagement, thereby improving overall academic performance and institutional reputation.

The study findings demonstrate a complex relationship between specific digital skills and faculty
research engagement, as well as faculty self-efficacy. The findings reveal that only two digital skills
have a positive and significant impact on self-efficacy and research engagement among faculty:
information literacy and problem-solving. Conversely, other digital skills, such as communication and
collaboration skills, content development skills, and safety skills, showed an insignificant impact on self-
efficacy.

The positive relationship between information literacy and self-efficacy is particularly noteworthy.
Information literacy involves the ability to effectively locate, evaluate, and utilize information, which is
crucial for faculty engaged in research. Faculty members with strong information literacy are likely to
feel more confident in navigating digital resources, assessing the credibility of information, and applying
this knowledge in their academic work. This finding aligns with the work of Sanchez-Canut (2023), who
emphasized that information literacy is foundational for developing self-efficacy in academic contexts, as
it empowers faculty to engage with research materials more effectively. The positive correlation
between information literacy and research engagement is a crucial finding. Faculty with strong
information literacy can navigate the digital landscape, critically evaluate information quality, and
integrate findings into their research. This finding aligns with the work of Prochédzka et al., (2017),
which emphasizes the role of information literacy in enhancing academic engagement and productivity.
On the other hand, problem-solving skills are crucial for faculty resilience when facing challenges in
research and teaching. Approaching problems with confidence can significantly enhance self-efficacy.
Astuti et al. (2021) found that individuals with strong problem-solving skills are more likely to have
higher self-efficacy, especially in complex and dynamic environments. Problem-solving skills are also
essential for faculty engagement in research, enabling them to tackle complex challenges with
innovative solutions. Septiana et al. (2021) emphasize the importance of problem-solving skills in
effective research practices, allowing faculty to adapt to changing circumstances and overcome
obstacles. Enhancing faculty members' problem-solving competencies can lead to increased self-efficacy,
fostering a more engaged and productive academic workforce.

The lack of significant impact from other digital competencies such as communication,
collaboration, content development, and safety on self-efficacy and research engagement raises
important questions. While these competencies are undoubtedly valuable in various contexts, their
direct influence on self-efficacy and research engagement may be less pronounced than that of
information literacy and problem-solving skills. For example, communication and collaboration are
essential for teamwork and knowledge sharing. However, if faculty members do not feel confident in
their information literacy or problem-solving abilities, they may be less likely to engage in collaborative
research efforts. Moreover, the context in which these competencies are applied may also play a role in
the observed discrepancies. The effectiveness of communication and collaboration competencies can be
contingent upon the specific research environment and the nature of the research being conducted. In
settings where individual research efforts are prioritized, the impact of collaborative competencies on
self-efficacy and research engagement may be diminished. This suggests that while these competencies
are important, their relevance may vary depending on the research context and the specific challenges
taculty face.

The results of this study indicate that self-efficacy plays a significant role in the relationship
between specific digital competencies, such as information literacy and problem-solving, and faculty
research engagement. However, self-efficacy does not mediate the relationship between communication
and collaboration skills, content development skills, and safety skills with research engagement. This
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detailed understanding of the mediating role of self-efficacy provides valuable insights into how
different aspects of digital competencies impact faculty engagement in research activities.

The mediation of self-efficacy in the relationship between information literacy and research
engagement is particularly notable. This finding is consistent with Tramontano et al. (2021), who
emphasized the critical role of self-efficacy in influencing engagement in academic activities, suggesting
that faculty with higher self-efficacy in information literacy are more likely to actively engage in
research. Similarly, the significant mediation of self-efficacy in the relationship between problem-solving
skills and research engagement underscores the importance of these competencies in academic settings.
Problem-solving skills enable faculty to address complex research challenges and adapt to changing
circumstances. Research by Tomczak (2023) supports this idea, indicating that individuals with strong
problem-solving skills tend to exhibit higher self-efficacy, which in turn enhances their engagement in
research activities.

6. Theoretical and Practical Implication

The findings of this study illuminate the intricate relationship between digital competencies and
self-efficacy among faculty, with significant implications for theoretical frameworks in educational
psychology and organizational behavior. This section discusses the theoretical implications of the
results, particularly in relation to social cognitive theory.

6.1. Theoretical Implications

The positive relationship between digital competencies and self-efficacy aligns with Bandura's social
cognitive theory, which posits that self-efficacy beliefs significantly influence individuals' motivation,
behavior, and performance outcomes Hong et al. (2021). In the context of higher education, faculty
members who possess strong digital competencies are likely to have higher self-efficacy regarding their
ability to engage in research and teaching activities effectively. This relationship suggests that
enhancing digital competencies can lead to increased self-efficacy, which in turn fosters greater
engagement in research activities.

The findings support the notion that self-efficacy acts as a mediator in the relationship between
digital competencies and research engagement. As faculty members develop their digital skills, their
confidence in utilizing these skills effectively increases, leading to higher levels of engagement in
research. This mediating role of self-efficacy is consistent with previous research that has identified self-
efficacy as a critical factor influencing engagement and performance across various domains (Prochazka
et al., 2017).

6.2. Practical Implications

The findings of this study have significant implications for faculty development programs.
Institutions should prioritize enhancing faculty members' information literacy and problem-solving
skills through targeted training and resources. Workshops, seminars, and online courses that focus on
these competencies can empower faculty to engage more effectively in research activities. Additionally,
fostering a culture of collaboration and communication within research teams can help mitigate the
limitations of these competencies by encouraging knowledge sharing and collective problem-solving.

Furthermore, addressing the barriers that faculty face in developing these competencies is crucial.
As highlighted by Yang et al. (2021), many faculty members may lack access to adequate training and
resources, which can hinder their ability to enhance their digital competencies. Institutions should
consider investing in comprehensive professional development initiatives that provide ongoing support
and resources for faculty to build their digital skills.

7. Limitation and Recommendations for Future Research
The study has yielded significant findings, but it is important to acknowledge its limitations, which
could be areas for further research. Firstly, the study's sample was limited to private universities in
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Indonesia. Future research could include public universities in Indonesia or universities in other
countries. Secondly, there was a minimal response to the questionnaire from faculty members with the
professor title, potentially impacting the representation of digital competence among professors in the
population. Further research could involve a more extensive participation of faculty members with the
professor title. Lastly, the study did not account for differences in digital skills mastery among the
respondents, suggesting a potentially large digital skill gap. Therefore, future research should
investigate these relationships and their implications for faculty development and institutional practices.

8. Conclusion

In conclusion, this study underscore the importance of understanding the relationship between
digital competencies and self-efficacy in the context of faculty research engagement. By integrating
insights from social cognitive theory, this research contributes to a deeper understanding of how digital
competencies can enhance self-efficacy and, consequently, research engagement among faculty.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).
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