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Abstract
Background  The nursing profession has significant importance in delivering high-quality healthcare services. 
Nursing practitioners who have essential competencies and who are satisfied with their job are vital in achieving 
optimum patient outcomes. Understanding the effects of technology integration on nurse workforce competencies 
and job satisfaction is crucial due to the fast progress of technology in healthcare settings. Furthermore, many 
elements, including self-efficacy, social support, and prior experience have been recognized as possible mediators or 
moderators within this association. The primary objective of this quantitative research was to examine the influence 
of nursing education and the integration of technology on the competencies and job satisfaction of nursing 
professionals. Additionally, this study aimed to explore the potential mediating and moderating effects of self-efficacy 
and social support in this relationship.

Methods  This cross-sectional, quantitative study employed an online survey questionnaire with standardized scales 
to measure nursing workforce competencies, job satisfaction, self-efficacy, social support, and prior experience. It 
was completed by 210 registered nurses from various healthcare settings in the Kingdom of Saudi Arabia. Data were 
analyzed by descriptive statistics, Pearson correlation analysis, multiple regression analysis, and structural equation 
modeling performed with SPSS 23 and SmartPLS 3.0 software.

Results  The study’s findings revealed that nursing workforce competencies and job satisfaction were significantly 
predicted by nursing training and technology integration. The relationship between nursing training and technology 
integration, as well as nursing workforce competencies and job satisfaction, was partially mediated by self-efficacy 
and social support. Furthermore, prior experience moderated the relationship between nursing education and 
technological integration, nursing workforce competencies, and job satisfaction.

Conclusions  The study’s findings suggest that nursing training and technology integration can improve nursing 
workforce competencies and job satisfaction and that self-efficacy and social support play an important role in 
mediating this relationship. Furthermore, prior experience can have an impact on the efficacy of nursing training 
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Introduction
The nursing profession is an important part of the health-
care industry and plays an important part in ensuring 
the health and well-being of patients [1]. The process of 
incorporating technological tools, resources, and systems 
into existing operations, practices, and environments is 
known as technology integration [2]. It involves integrat-
ing technology with established methods and strategies 
to attain particular objectives and results. The purpose 
of technology integration is to maximize the potential 
of technology to enhance processes, collaboration, com-
munication, and overall performance [3]. The incorpora-
tion of technology into nursing education and practice 
in recent years has had a significant impact on the nurs-
ing workforce’s overall competency levels as well as their 
level of job satisfaction. The combination of nursing 
training and technological advancements has been found 
to improve the level of job satisfaction among nurses, 
which in turn results in better healthcare outcomes for 
patients [4].

The nursing workforce’s competencies and their level 
of satisfaction in their jobs are both essential components 
of nursing practice necessary for delivering high-quality 
care to patients [5]. Job satisfaction refers to the level 
of contentment and fulfillment that is experienced by 
nurses in their jobs, while nursing workforce competen-
cies refer to the knowledge, skills, and abilities required 
for nurses to effectively perform their duties [6]. Nurs-
ing workforce competencies are important because they 
ensure that nurses have the knowledge and abilities nec-
essary to provide care that is safe, effective, and centered 
on the patient. It is absolutely necessary to provide com-
petent nursing care in order to reduce healthcare costs, 
improve patient satisfaction, and prevent unfavorable 
patient outcomes. Additionally, competent nursing care 
makes a contribution to the overall quality of the delivery 
of healthcare as well as the safety of the patient [7].

The retention of nurses is essential to the upkeep of a 
steady nursing workforce and job satisfaction is one fac-
tor that contributes to their motivation to stay in their 
positions. Researchers have found a correlation between 
high levels of job satisfaction and low rates of employee 
turnover, improved patient outcomes, and increased 

productivity [8]. Nurses who report higher levels of job 
satisfaction are also more likely to participate in activi-
ties that contribute to their ongoing learning and profes-
sional development, which in turn increases their level of 
expertise and efficiency as providers of healthcare [4].

Despite the fact that a number of studies have inves-
tigated the effect that nursing training and the incorpo-
ration of technology has had on the nursing workforce’s 
competencies and job satisfaction [9–11], there is a defi-
ciency in the body of research concerning the factors that 
influence the success of these relations. To be more spe-
cific, there is a dearth of research on the ways in which 
individual differences, such as personality traits, moder-
ate the relationship between nursing training and tech-
nology integration and nursing workforce competencies 
and job satisfaction [12].

The moderating role of prior experience in the effec-
tiveness of nursing training and technology integration 
interventions highlights the necessity to consider indi-
vidual differences when designing and implementing 
these interventions [13]. However, additional research 
is required on other potential moderators, such as per-
sonality traits, that may have an impact on the efficacy of 
nursing education and training programs. It is essential 
to gain an understanding of the moderating factors that 
have an effect on the efficacy of nursing education and 
training programs in order to design nursing interven-
tions that are both more effective and better tailored to 
meet the varied requirements of the nursing workforce 
[12] In addition, nursing educators and practitioners can 
gain a better understanding of the underlying mecha-
nisms of the interventions’ effects on nursing workforce 
competencies and job satisfaction by locating potential 
mediators such as self-efficacy and social support. Self-
efficacy and social support were chosen as mediating 
variables for “individual differences” because they play 
important roles in shaping individual behavior, attitudes, 
and results [14, 15].

Self-efficacy is an individual’s belief in their own ability 
to complete activities and accomplish desired results. It 
determines how people approach problems, persevere in 
the face of adversity, and recover from disappointments. 
Higher degrees of self-efficacy promotes motivation, 

and technology integration programs for developing nursing workforce competencies. The study has several 
practical implications for nursing education, training, and professional development programs, as well as strategies 
used by healthcare organizations to improve nursing workforce competencies and job satisfaction. To maximize 
their impact on nursing workforce competencies and job satisfaction, this study recommends that nursing training 
and technology integration programs focus on enhancing self-efficacy and social support. Furthermore, the study 
emphasizes the significance of prior experience when designing and implementing nursing training and technology 
integration programs.
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confidence, and goal-directed behavior, whereas lower 
levels might hamper performance and personal growth 
[16]. Social support, on the other hand, refers to the assis-
tance, encouragement, and resources supplied by people 
inside an individual’s social network [17]. It could come 
from family, friends, coworkers, or managers. Social sup-
port is critical in relieving stress, increasing well-being, 
and facilitating adaptation to new situations or obstacles. 
Strong social support networks give emotional support, 
guidance, and practical aid, positively influencing an indi-
vidual’s beliefs, behaviors, and overall functioning [18].

The objectives of this study were:
 	• To investigate the impact of nursing training and 

technology integration on nursing workforce 
competencies.

 	• To explore the relationship between nursing training 
and technology integration and job satisfaction 
among the nursing workforce.

 	• To examine the mediating role of self-efficacy and 
social support in the relationship between nursing 
training and technology integration and nursing 
workforce competencies and job satisfaction.

 	• To determine the moderating role of prior 
experience in the effectiveness of nursing training 
and technology integration interventions on nursing 
workforce competencies and job satisfaction.

These objectives aimed to fill a gap in the existing litera-
ture and provide a comprehensive understanding of the 
impact of nursing training and technology integration on 
nursing workforce competencies and job satisfaction, as 
well as the mediating and moderating factors that may 
influence the efficacy of these interventions. In addition, 
these objectives sought to identify the factors that may 
influence the effectiveness of these interventions. The 
conclusions from this study have the potential to inform 
nursing educators and practitioners on how to design 
and implement more effective training programs that 
cater to the diverse needs of the nursing workforce and 
better prepare them for the future of healthcare.

This research makes a significant contribution to the 
existing body of literature on nursing education and 
training by delivering an in-depth understanding of the 
influence that nursing training and the integration of 
technology have had on the competencies of nursing 
workforces and on job satisfaction. This study provides 
insight into how nursing educators and practitioners can 
design and implement more effective training programs 
that cater to the diverse needs of the nursing workforce. 
This was accomplished by exploring the mediating and 
moderating factors that influence the effectiveness of 
these interventions.

Literature review
Training and nursing workforce competence
Evidence from an ever-expanding body of research sug-
gests that training has a material and beneficial effect 
on the nursing workforce’s level of competence. Sim-
ulation-based training programs have been found to 
greatly enhance nursing competence [19]. According to 
the findings of the study, the simulation-based training 
program increased nursing competence in a number of 
areas, including clinical judgment, communication, and 
care that is focused on the patient. The authors arrived 
at the conclusion that training based on simulation has 
the potential to be an efficient way of improving the nurs-
ing workforce’s competency. Moreover, well-structured 
and supervised clinical training greatly improves nurs-
ing competency [20]. Effective preceptorship programs, 
mentorship, and constructive feedback all contribute to 
the successful development of nursing competence dur-
ing clinical training. Targeted educational interventions 
have been found to improve nursing competence [13]. 
Active learning tactics such as case studies, role-playing, 
and interactive conversations aid in knowledge retention 
and practical application, ultimately leading to increased 
nursing competence. In a similar vein, a review found 
that training interventions have a beneficial influence on 
nursing competence [21]. According to the findings of the 
review, training interventions, such as simulation-based 
training, clinical training, and educational interventions, 
significantly enhanced nursing competence. The authors 
came to the conclusion that educational interventions 
are necessary in order to improve the nursing workforce’s 
overall competence and the results for patients. Thus, the 
first hypothesis for this study was:

H1: Training has a significant and positive impact on 
nursing workforce competence.

Training and job satisfaction
Training appears to have a large and beneficial effect 
on job satisfaction, according to a growing amount of 
research that has been conducted on the topic. Training 
has been found to have a beneficial impact on job satis-
faction [14]. According to the findings of the study, job 
satisfaction was significantly higher among workers who 
had received training compared to workers who had not 
received training. The authors arrived at the conclusion 
that training was an important component that can have 
a considerable influence on occupational fulfillment. In a 
similar vein, training was found to have a favorable influ-
ence on job satisfaction [22]. According to the findings of 
the study, levels of job satisfaction were much greater for 
workers who had received training as opposed to workers 
who had not received training. The authors came to the 
conclusion that training was an essential component that 
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can have a major effect on occupational fulfillment. Thus, 
the second hypothesis was:

H2: Training has a significant and positive impact on 
job satisfaction.

Technology integration and nursing workforce 
competence
Evidence from a growing corpus of research demon-
strates that the incorporation of technology has an 
important and beneficial effect on the nursing work-
force’s level of competence. Technology integration has 
been found to have a beneficial effect on nursing work-
force competence [23]. According to the findings of the 
study, nurses who made use of technology to assist them 
in their work exhibited higher levels of competence than 
their counterparts who did not make use of technology. 
The authors came to the conclusion that the incorpora-
tion of technology is a necessary component that has the 
potential to greatly influence nursing workforce compe-
tence. In a similar vein, another study found a favorable 
impact of technology integration on nursing workforce 
competency [24]. They found that technology integration 
has a favorable impact on nursing workforce competence. 
According to the findings of the study, nurses who made 
use of technology to assist them in their work exhibited 
higher levels of competence than their counterparts who 
did not make use of technology. The authors arrived at 
the conclusion that the incorporation of technology was 
an essential component that has the potential to greatly 
influence nursing workforce competence. Therefore, our 
third hypothesis:

H3: Technology integration has a significant and posi-
tive impact on nursing workforce competence.

Technology integration and job satisfaction
The incorporation of technology into the working envi-
ronment is now widely acknowledged as a critical com-
ponent in the process of elevating employee happiness 
with their jobs. Many studies have been conducted to 
study the effect that the integration of technology has on 
job satisfaction, and all of them have revealed favorable 
findings. According to the findings of an investigation on 
the relationship between technology integration and job 
happiness, technology integration has a beneficial effect 
on job satisfaction [25]. According to the findings of the 
study, workers who had access to various forms of tech-
nology at their places of employment reported higher 
levels of job satisfaction than their counterparts who did 
not have such access. The authors arrived at the conclu-
sion that the incorporation of technology was an essential 
component that can have a substantial effect on occupa-
tional fulfillment. In a similar vein, another study found 
that technology integration has a favorable influence on 
job satisfaction [26]. According to the findings of the 

study, levels of job satisfaction were much greater among 
workers who utilized technology to assist their work 
compared to workers who did not utilize technology. The 
authors arrived at the conclusion that the integration of 
technology was an important component that can have a 
major impact on occupational satisfaction. Therefore, our 
fourth hypothesis is:

H4: Technology integration has a significant and posi-
tive impact on job satisfaction.

Self-efficacy and nursing workforce competence
The concept of self-efficacy relates to an individual’s belief 
in their own capacity to successfully carry out a specific 
activity or task. Research has been conducted to study 
the relationship between self-efficacy and nursing work-
force competency, and all has revealed favorable find-
ings. Self-efficacy was shown to have a favorable impact 
on nursing workforce competence [27]. According to 
the findings of the study, nurses who rated themselves 
as having high levels of self-efficacy had greater levels of 
nursing workforce competence than their colleagues who 
rated themselves as having low levels of self-efficacy. The 
authors came to the conclusion that self-efficacy was a 
crucial component that can have a considerable impact 
on the competence of the nursing workforce. Similarly, 
another study found that self-efficacy had a favorable 
influence on nursing workforce competence [4]. Based 
on the results of the investigation, it was observed that 
nurses who self-assessed their levels of self-efficacy as 
high exhibited higher levels of nursing workforce compe-
tence in comparison to their peers who self-assessed their 
levels of self-efficacy as low. The researchers reached the 
determination that self-efficacy was a significant factor 
that can exert a substantial influence on the proficiency 
of the nursing labor force.

H5: Self-efficacy has a significant and positive impact 
on nursing workforce competence.

Self-efficacy and job satisfaction
Self-efficacy is a factor that can influence job satisfaction 
in the workplace. Employees who have high levels of self-
efficacy are more confident in their skills to successfully 
carry out the responsibilities associated with their jobs. 
Much research has been conducted to study the rela-
tionship between self-efficacy and job satisfaction, and 
all of them have reported favorable findings. Research-
ers found that self-efficacy has a beneficial effect on job 
satisfaction [28]. According to the findings of the study, 
workers who rated themselves as having high levels of 
self-efficacy reported greater levels of job satisfaction 
than those workers who rated themselves as having low 
levels of self-efficacy. The authors concluded that self-
efficacy was important and can have a considerable effect 
on occupational contentment.
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H6: Self-efficacy has a significant and positive impact 
on job satisfaction.

Social support and nursing workforce competence
The help, assistance, and comfort that an individual 
receives from their social network are all examples of 
what is referred to as social support. Numerous studies 
have shown positive findings on the relationship between 
social support and nursing workforce competence. Social 
support was found to have a beneficial effect on nurs-
ing workforce competence [29]. Registered nurses who 
had high levels of social support reported better levels of 
nursing workforce competence compared to those who 
had low levels of social support [30]. The authors con-
cluded that social support is an important aspect that can 
have a substantial impact on the competence of nursing 
personnel.

H7: Social support has a significant and positive impact 
on nursing workforce competence.

Social support and job satisfaction
Social support has been found to have a favorable influ-
ence on job satisfaction [31]. According to the findings 
of the study, workers who received high levels of social 
support reported higher levels of happiness in their jobs 
compared to workers who received low levels of social 
support. The authors concluded that social support was 
an essential component that can have a considerable 
effect on occupational fulfillment.

H8: Social support has a significant and positive impact 
on job satisfaction.

Self-efficacy as a mediator
Self-efficacy increases as a result of training, which in 
turn leads to an improvement in the overall compe-
tence of the nursing staff. A sense of self-efficacy acts 
as a partial mediator of the connection between school-
ing and nursing workforce competence [4]. The authors 
came to the conclusion that education raised levels of 
self-efficacy, which in turn improved the competence 
of the nursing staff. In addition, self-efficacy acts as a 
moderator in the connection that exists between train-
ing and performance [32]. According to Bandura’s the-
ory, self-efficacy may be improved by training, which 
in turn boosts performance and raises job satisfaction. 
The author made the argument that one of the most 
important factors that determine motivation, conduct, 
and performance was one’s views regarding one’s level 
of self-efficacy. Many researchers have investigated the 
connection between the incorporation of technology, 
self-efficacy, and the level of nursing workforce compe-
tency. In one such study, the incorporation of technology 
positively improved the competency of nursing personnel 
[22]. The authors also discovered that a person’s sense of 

self-efficacy acted as a mediator between the relationship 
between technology integration and the competence of 
the nursing staff. The authors came to the conclusion that 
increased use of technology led to greater feelings of self-
sufficiency, which in turn led to improvements in nursing 
workforce competency. Another study looked into the 
relationship between the adoption of new technologies, 
feelings of self-efficacy, and levels of job satisfaction [22]. 
According to the findings of the study, the incorporation 
of technology had a favorable influence on occupational 
satisfaction. The authors also discovered that a sense of 
self-efficacy acted as a mediator between the relationship 
between integrating technology and feeling satisfied with 
one’s work. The authors concluded that greater use of 
technology led to greater feelings of self-efficacy, which 
in turn led to increased job satisfaction.

H9a: Self-efficacy mediates the relationship between 
training and nursing workforce competence.

H9b: Self-efficacy mediates the relationship between 
training and job satisfaction.

H9c: Self-efficacy mediates the relationship between 
technology integration and nursing workforce competence.

H9d: Self-efficacy mediates the relationship between 
technology integration and job satisfaction.

Social support as a mediator
An individual who is struggling may receive social sup-
port in the form of emotional, informational, or physical 
assistance from the people around them. The provision 
of social support can come from a variety of different 
sources, such as managers and coworkers, relatives and 
friends, and friends of friends. The significance of social 
support in the nursing profession has recently come to 
light because it has the potential to influence both the 
level of care that nurses deliver and the overall enjoyment 
they derive from their work [33]. Additionally, feedback, 
mentoring, and resources can be provided via social sup-
port, which is another way it can boost the efficiency of 
training programs. The connection between social sup-
port and nursing workforce competency has been the 
subject of investigation. It was discovered that social 
support was a mediator of the association between nurs-
ing training and nursing competence [34]. To improve 
employees’ knowledge, abilities, and overall competence, 
it is necessary to implement training and development 
programs. On the other hand, training by itself might not 
be enough to guarantee that people are happy in their 
jobs. The connection between getting trained and being 
happy in one’s career might be mediated by having social 
support.

The relationship between the incorporation of technol-
ogy and the competence of the nursing staff is mediated 
by social support. For instance, a study came to the con-
clusion that the social support that nurses received from 
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their coworkers and superiors had a substantial influence 
in boosting their ability to make use of electronic health 
records [35]. Similarly, it was found that social support 
from mentors mediated the association between tech-
nology integration and nursing workforce competency 
[36]. Their findings were published in the journal Nursing 
Research. By providing employees with the resources and 
direction they require in order to properly use technol-
ogy, social support was able to help reduce the negative 
consequences that technology use can have. For instance, 
coworkers can provide pointers and advice on how to use 
a particular piece of software or tool, while supervisors 
can provide training and support to ensure that employ-
ees have the skills necessary to carry out the responsibili-
ties associated with their jobs. In addition, social support 
can help employees have a feeling of community and 
belonging in their workplace, both of which can contrib-
ute to increased levels of job satisfaction. When workers 
have the sense that they are a part of a community that 
cares about them, they are more likely to have a good 
outlook on their occupations and to be driven to do well 
in their work.

H10a: Social support mediates the relationship between 
training and nursing workforce competence.

H10b: Social support mediates the relationship between 
training and job satisfaction.

H10c: Social support mediates the relationship between 
technology integration and nursing workforce competence.

H10d: Social support mediates the relationship between 
technology integration and job satisfaction.

Prior experience as a moderator
Nurses who have worked for longer periods may have 
already gained some of the knowledge and abilities that 
were taught in training programs as a result of their 
previous employment. As a result, they may gain more 
from training programs than nurses with less experi-
ence. On the other hand, nurses with less experience may 
have more to gain from training programs than those 
with more experience because they may have had fewer 
opportunities to develop the requisite skills and knowl-
edge from their previous work experiences. Training pro-
grams can have a beneficial effect on job satisfaction by 
giving employees the knowledge, skills, and confidence 
they need to properly fulfill their job obligations. This 
has been demonstrated by research to be the case. Yet, 
the effect that training has on employees’ levels of hap-
piness with their jobs may differ based on the amount 
of prior experience that each worker possesses. Accord-
ing to the findings of several studies, the experience can 
help regulate the relationship between the incorpora-
tion of technology and the nursing workforce’s level of 
competence. For instance, it was discovered that the 
positive association between technology integration and 

nursing workforce competency was larger for nurses who 
had more prior experience in utilizing technology [37]. 
Similarly, another study discovered that the association 
between technology use and nursing workforce compe-
tency was stronger for nurses who had a greater amount 
of prior experience [38].

H11a: Prior Experience moderates the relationship 
between training and nursing workforce competence.

H11b: Prior Experience moderates the relationship 
between training and job satisfaction.

H11c: Prior Experience moderates the relationship 
between technology integration and nursing workforce 
competence.

H11d: Prior Experience moderates the relationship 
between technology integration and job satisfaction.

Conceptual model
The hypotheses from the literature review are connected 
in a conceptual model as shown in Fig. 1.

Methods
Research design
In this cross-sectional, quantitative study, an online sur-
vey was used as the research method to investigate the 
impact of nursing training and technology integration on 
nursing workforce competencies and job satisfaction, as 
well as to investigate the moderating role of prior expe-
rience and the mediating roles of self-efficacy and social 
support.

Setting
The population of registered nurses employed in health-
care settings in the Kingdom of Saudi Arabia were the 
focus of this study.

Participants and sampling determination
The minimum desired sample size was determined using 
G-Power, applying the following parameters: a medium 
effect size of 0.30, a significance level of 0.05, and a power 
analysis of 0.95. By using these parameters, the minimum 
desired sample size for this study was 134. In order to 
aviod bias, a questionnaire was distributed to 300 targets 
using the convenience sampling method; 210 completed 
responses were received, exceeding the minimum desired 
sample size.

Measures of the study varaibles
Training
A scale with three items that was taken from [39] and 
used to measure training. Items used to measure training 
were abbrivated T1, T2, and T3. Cronbach’s Aplha had a 
value of 0.776. Sample items included “My nursing train-
ing program adequately prepared me for the demands of 
the nursing profession”.
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Technology integration
A scale with three items that was taken from [40] and 
used to measure technology integration. Items used to 
measure technology intergration were abbrivated TI1, 
TI2, and TI3. The value of Cronbach’s Aplha was 0.822. 
Sample items included “Technology has made my job as a 
nurse easier and more efficient”.

Nursing workforce competencies
A scale with three items was taken from [30] and used 
to measure nursing workforce competencies. Items used 
to measure workforece competencies were abbrivated 
NWC1, NWC2, and NWC3. The value of Cronbach’s 
Aplha was 0.888. Sample items included “I possess the 
necessary clinical skills to provide quality patient care.”

Job satisfaction
A scale with three items was taken from [41] and used 
to measure job satisfaction. Items used to measure job 
satisfaction were abbrivated JS1, JS2, and JS3. The value 
of Cronbach’s Aplha was 0.877. Sample items included “I 
find my work meaningful and fulfilling.”

Self-efficacy
A scale with three items was taken from [42] and used to 
measure self-efficacy. Items used to measure self-efficacy 
were abbrivated SE1, SE2, and SE3. The value of Cron-
bach’s Aplha was 0.860. Sample items included “I am able 
to manage my time effectively to meet the demands of my 
job.”

Social support
A scale with three items was taken from [43] and used 
to measure social support. Items used to measure social 
support were abbrivated SS1, SS2, and SS3. The value of 

Cronbach’s Aplha was 0.823. Sample items included “I 
feel comfortable seeking help and support from my col-
leagues and supervisors.”

Prior experience
A scale with three items was taken from [44] and used 
to measure prior experience. Items used to measure prior 
experience were abbrivated PE1, PE2, and PE3. The value 
of Cronbach’s Aplha was 0.748. Sample items included 
“My prior experience has helped me to become a more 
effective nurse.”

Data collection
A platform for conducting online surveys, specifically 
Google Forms, was used to collect the data. The sur-
vey questionnaire consisted of four sections. In the first 
section, the participants were asked to provide basic 
demographic information, including age, gender, years 
of experience, and level of education. A validated instru-
ment, the Nursing Competency Scale, was utilized in the 
second section in order to measure the nursing work-
force’s level of competency [30]. The third section used a 
validated instrument, the Index of Work Satisfaction [41], 
to measure job satisfaction. In the fourth section, self-
efficacy and social support were measured with instru-
ments that have been previously validated [43, 44]. Data 
was collected from August 2, 2022 to November 20, 2022.

Ethical considerations
Everyone who took part in the research project provided 
their informed consent, and participation in the study 
was entirely voluntary. Eliminating all personally identi-
fying information from the questionnaires served to pro-
tect respondents’ privacy and maintain their anonymity.

Fig. 1  Conceptual Framework
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Data analysis
Data were analyzed by SPSS 21 and SmartPLS 3.0 soft-
ware. Descriptive statistics were used to summarize 
the demographic characteristics of the sample. Pear-
son correlation coeffiecient was used to investigate the 
relationships between nursing training and technol-
ogy integration, nursing workforce competencies, job 
satisfaction, self-efficacy, and social support. Analyses 
of mediation and moderation were carried out in order 
to investigate the roles that self-efficacy, social support, 
and prior experience play in mediating and moderating 
relationships through multiple resgression anlsysis using 
PLS-SEM software. Significance level was considered at 
p < 0.05.

Results
Sample profile
Out of the 210 surveys, 84% of the participants com-
pleted the questionnaire in Arabic, while 16% of the 
respondents did so in English. Table  1 lists the respon-
dents’ demographic information. 42.9% of the respond-
ers were men and 57.1% were women based on gender. 
The bulk of respondents (28.6% and 27.1%, respectively), 
were in the age ranges of 30–40 years and 41–50 years. 
They represented a variety of experience, including 1 year 
(31%), 1–3 years (28.6%), 3–5 years (38.6%), and more 
than 5 years (1.9%).

CFA loadings, reliability and validity test (convergent 
validity)
The concept indicators were compared to what was 
known about the variables’ nature using a confirmatory 
factor analysis (CFA). The CFA’s objective was to deter-
mine whether the data fit the suggested measurement 
model. The values of factor loading of all the items were 
greater than 0.4, which is shown in Table 2.

Furthermore, it was necessary to perform both a reli-
ability test and a validity test on the data to investigate 
the validity and reliability of the collected data. This is 
an essential step in ensuring that empirical research 
maintains the highest standards of scientific integrity. 

Cronbach’s coefficient and combined reliability (CR) are 
two methods that are utilized in academic research to 
evaluate the reliability of a model. In addition, the mod-
el’s convergent validity was evaluated with the help of 
factor loadings and the average extracted variance (AVE). 
The findings are presented in Table  2, below. All of the 
variables’ indicators satisfied the requirements, which 
suggests that the variables chosen by the model have 
decisive reliability and internal consistency. The major-
ity of academics use the criterion that the square root 
of AVE must be greater than the correlation coefficient 
between variables when evaluating the discriminant 
validity of a model. This is because this criterion ensures 
that the model accurately represents the world. As can 
be seen in Table 3, all values that are not on the diagonal 
have a lower absolute value than those values that are on 
the diagonal. This demonstrates that each variable in this 
model possessed good discriminative validity.

PLS-SEM analysis
From the above reliability and validity analysis results, 
it is assumed that the model can carry out the next path 
impact analysis. Using SmartPLS software and the Boot-
strapping method (n = 5000), the effect of each variable 
was estimated. All results were significant at the signifi-
cance level of 0.5%, as shown in Table  4. Training and 
technology integration had a positive impact on nursing 

Table 1  Demographic profile of the respondents
Demographic item Frequency Percentage
Gender Male 90 42.9

Female 120 57.1
Age 19–29 53 25.2

30–40 60 28.6
41–50 57 27.1
51 years and above 40 19.0

Experience 1 year 65 31.0
1–3 year 60 28.6
3–5 years 81 38.6
More than 5 years 4 1.8

Table 2  CFA Loadings, Construct reliability and Validity 
(Convergent Validity)

Items CFA 
Loadings

Cron-
bach’s 
Alpha

CR AVE

Job Satisfaction JS1 0.913 0.877 0.924 0.803
JS2 0.931
JS3 0.842

Nursing Training NT1 0.909 0.776 0.863 0.681
NT2 0.882
NT3 0.663

Nursing Work 
Competenceies

NWC1 0.881 0.888 0.931 0.818

NWC2 0.919
NWC3 0.912

Prior Experience PE1 0.762 0.748 0.831 0.622
PE2 0.726
PE3 0.871

Self-Efficacy SE1 0.836 0.860 0.902 0.754
SE2 0.850
SE3 0.917

Social Support SS1 0.945 0.823 0.886 0.728
SS2 0.622
SS3 0.951

Technology Intergration TI1 0.870 0.822 0.893 0.735
TI2 0.875
TI3 0.827
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workforce competencies, with the path coefficients of 
0.282 and 0.392, respectively, supporting hypotheses 
H1 and H3. Similarly, training and technology integra-
tion had a positive effect on job satisfaction with path 
coefficients of 0.199 and 0.498, respectively, supporting 
hypotheses H2 and H4. Moreover, self-efficacy and social 
support had positive impacts on nursing workforce com-
petencies and job satisfaction with the path coefficients 
being 0.152 (H5), 0.159 (H7), 0.132 (H6) and 0.126 (H8), 
as shown in Fig. 2.

Table 3  Discriminant Validity (Fornell-Larcker)
JS NT NWC PE SE SS TI

Job Satisfaction 0.896
Nursing Training 0.086 0.825
Nursing Work Competenceies 0.797 0.094 0.904
Prior Experience 0.520 0.203 0.565 0.789
Self-Efficacy 0.020 0.241 0.027 0.498 0.868
Social Support 0.582 0.030 0.583 0.583 0.162 0.853
Technology Intergration 0.607 0.397 0.468 0.101 0.280 0.414 0.857
JS = Job Satisfaction, NT = Nursing Training, NWC = Nursing Work Competenceies, PE = Prior Experience, SE = Self-Efficacy, SS = Social Support, TI = Technology 
Intergration

Table 4  Path Analysis
Constructs Path coefficient t-statistics p-val-

ues
NT -> NWC 0.282 3.400 0.000
NT -> JS 0.199 2.671 0.004
TI -> NWC 0.392 6.842 0.000
TI -> JS 0.498 8.495 0.000
SE -> NWC 0.152 2.108 0.018
SE -> JS 0.132 2.100 0.018
SS -> NWC 0.159 2.792 0.003
SS -> JS 0.126 1.977 0.024
JS = Job Satisfaction, NT = Nursing Training, NWC = Nursing Work 
Competenceies, PE = Prior Experience, SE = Self-Efficacy, SS = Social Support, 
TI = Technology Intergration

Fig. 2  Measurement Model
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Mediation analysis
Within the context of the relationship between news 
framing and public opinion, the purpose of this study 
was to investigate the mediating impact of self-efficacy 
between training and nursing workforce competence, 
training and job satisfaction, technology integration and 
nursing workforce competence, and technology integra-
tion and job satisfaction. The H9a hypothesis posited that 
self-efficacy mediates the relationship between training 
and nursing workforce competence. This hypothesis was 
supported by the findings, which show that self-efficacy 
mediates the relationship between training and nurs-
ing workforce competence (p = 0.000). In a similar vein, 
the H9b hypothesis posited that self-efficacy mediates 
the relationship between training and job satisfaction. 
This hypothesis was supported by the findings, which 
show that self-efficacy mediates the relationship between 
training and job satisfaction (p = 0.002). The H9c hypoth-
esis posited that self-efficacy mediates the relationship 
between technology integration and nursing workforce 
competence. This hypothesis was supported by the find-
ings, which show that self-efficacy mediates the rela-
tionship between technology integration and nursing 
workforce competence (p = 0.042). Similarly, The H9d 
hypothesis posited that self-efficacy mediates the rela-
tionship between technology integration and job satis-
faction. This hypothesis was supported by the findings, 
which show that self-efficacy mediates the relationship 
between technology integration and job satisfaction 
(p = 0.048).

The H10a hypothesis posited that social support 
mediates the relationship between training and nurs-
ing workforce competence. This hypothesis was sup-
ported by the findings, which show that social support 
mediates the relationship between training and nurs-
ing workforce competence (p = 0.023). In a similar vein, 
the H10b hypothesis posited that social support medi-
ates the relationship between training and job satisfac-
tion. This hypothesis was supported by the findings, 
which show that social support mediates the relationship 

between training and job satisfaction (p = 0.005). The 
H10c hypothesis posited that social support mediates the 
relationship between technology integration and nursing 
workforce competence. This hypothesis was supported 
by the findings, which show that social support medi-
ates the relationship between technology integration and 
nursing workforce competence (p = 0.005). Similarly, the 
H10d hypothesis posited that social support mediates the 
relationship between technology integration and job sat-
isfaction. This hypothesis was supported by the findings, 
which show that social support mediates the relation-
ship between technology integration and job satisfaction 
(p = 0.029). Table 5 shows the result of mediation analysis.

Hypotheses 11a,11b,11c, and 11d posited that prior 
experience moderates the relationship between train-
ing and nursing workforce competence, training and job 
satisfaction, technology integration and nursing work-
force competence, and technology integration and job 
satisfaction. According to the findings of this study, prior 
experience acts as a moderating factor in the relation-
ship between training and nursing workforce compe-
tence (p = 0.007), training and job satisfaction (p = 0.000), 
technology integration and nursing workforce compe-
tence (p = 0.000), and technology integration and job 
satisfaction(p = 0.000), confirming the hypotheses. The 
data collected during the study proves beyond a reason-
able doubt the accuracy of these speculations. Table  6; 
Fig. 3 show the results of moderation analysis.

Discussion
The first hypothesis (H1) was supported with train-
ing having a significant and positive impact on nursing 
workforce competence. Nurses who participate in ongo-
ing education are in a better position to handle difficult 
patient cases and are more conversant with the most 
recent treatment procedures and technological advances 
[19]. Training can also assist nurses in recognizing and 
responding appropriately to urgent circumstances, which 
can lead to improved results for their patients. The abil-
ity of nurses to engage with patients and their families 
is significantly improved when they receive training in 
communication skills. Increased patient satisfaction 
and decreased patient anxiety can be achieved through 
enhanced communication, which in turn leads to better 

Table 5  Mediaiton Analysis
Original 
Sample

t values p 
values

NT -> SE -> NWC 0.023 5.175 0.000
NT -> SE -> JS 0.020 2.900 0.002
TI -> SE -> NWC 0.033 1.666 0.048
TI -> SE -> JS 0.029 1.728 0.042
NT -> SS -> NWC 0.037 2.002 0.023
NT -> SS -> JS 0.029 2.545 0.005
TI -> SS -> NWC 0.080 2.571 0.005
TI -> SS -> JS 0.064 1.894 0.029
JS = Job Satisfaction, NT = Nursing Training, NWC = Nursing Work 
Competenceies, PE = Prior Experience, SE = Self-Efficacy, SS = Social Support, 
TI = Technology Intergration

Table 6  Moderation Effect
Original 
Sample

t values p 
values

PE x NT -> NWC 0.192 2.478 0.007
PE x NT -> JS 0.254 3.532 0.000
PE x TI -> NWC 0.237 4.142 0.000
PE x TI -> JS 0.205 4.282 0.000
JS = Job Satisfaction, NT = Nursing Training, NWC = Nursing Work 
Competenceies, PE = Prior Experience, SE = Self-Efficacy, SS = Social Support, 
TI = Technology Intergration
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clinical outcomes and a more positive patient experience 
[45].

The second hypothesis (H2) was supported with train-
ing having a significant and positive impact on job sat-
isfaction. Training has a strong and favorable impact on 
both overall job satisfaction and individual job satisfac-
tion. It enhances employee morale and motivation, cre-
ates possibilities for career growth, gives employees the 
skills and information necessary to properly fulfill their 
job obligations, and develops a culture of learning and 
development inside a business [14]. As a result, busi-
nesses ought to make investments in employee training 
and development programs in order to boost levels of 
job satisfaction and encourage the retention of employ-
ees. Training gives employees the skills and information 
they need to effectively do their jobs, leading to improved 
levels of job satisfaction overall. When workers believe 
they possess the relevant expertise to successfully carry 
out the responsibilities of their jobs, they experience an 
increase in self-assurance in their capabilities. This, in 
turn, contributes to a sense of accomplishment and over-
all job satisfaction [46].

The third hypothesis (H3) was supported with technol-
ogy integration having a significant and positive impact 
on nursing workforce competence. Integration of new 
technologies has a materially beneficial effect on the pro-
fessional level of the nursing workforce. It has improved 
communication and collaboration between healthcare 
professionals, improved access to patient data, provided 
advanced tools for diagnosis and treatment, improved 
the ability of healthcare professionals to communicate 
with one another, and made continuing education and 

training more accessible [47]. Healthcare organiza-
tions must maintain their investments in the incorpo-
ration of technology into nursing practice in order to 
enhance the nursing workforce’s level of competency 
and the outcomes for patients. Because of advancements 
in technology, nurses are now able to take part in con-
tinuing education and training programs, which has led 
to an increase in the overall competency of the nursing 
workforce. It is now much simpler for registered nurses 
to acquire training materials and continue their educa-
tion while working thanks to the proliferation of online 
training programs, webinars, and other virtual learning 
platforms [48]. This has resulted in increased levels of job 
satisfaction among nurses, as well as improved levels of 
nursing skills and better outcomes for patients.

The fourth hypothesis (H4) was supported with 
technology integration having a significant and posi-
tive impact on job satisfaction. The implementation of 
technology has made it possible for employees to oper-
ate more effectively, collaboratively, and flexibly, which 
has contributed to increased levels of job satisfaction. 
According to the findings of one study, the incorporation 
of technology had a beneficial effect on occupational ful-
fillment, particularly in the areas of task diversity, auton-
omy, and feedback [49]. According to the findings of the 
study, employees were able to complete a greater diversity 
of jobs thanks to the implementation of technology in the 
workplace. This led to an increase in task variety, which 
was found to be positively associated with job satisfac-
tion. Also, employees were able to work more indepen-
dently and received more frequent feedback on their job 

Fig. 3  Structural Model
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performance as a result of technological advancements, 
which contributed to improved levels of job satisfaction.

The fifth hypothesis (H5) was supported with self-effi-
cacy having a significant and positive impact on nursing 
workforce competence. Self-efficacy was found to have 
a favorable correlation with the problem-solving abili-
ties of nurses, which are an essential component of nurs-
ing practice [4]. According to the findings of the study, 
nurses who had higher levels of self-efficacy were more 
confident in their ability to solve problems and were 
more competent when it came to managing difficult 
patient scenarios.

The sixth hypothesis (H6) was supported with self-
efficacy having a significant and positive impact on job 
satisfaction. It has been discovered that an individual’s 
belief in their ability to perform a specific task or achieve 
a specific goal has a significant and positive impact on 
job satisfaction. Self-efficacy is defined as an individual’s 
belief in their ability to perform a specific task or achieve 
a specific goal. According to the findings of another study 
[17], a positive relationship exists between self-efficacy 
and job satisfaction among healthcare professionals. 
According to the findings of the study, healthcare profes-
sionals who had higher levels of self-efficacy were more 
engaged in their work and reported higher levels of job 
satisfaction than their counterparts who had lower levels 
of self-efficacy.

The seventh hypothesis (H7) was supported with social 
support having a significant and positive impact on nurs-
ing workforce competence. The supply of emotional, 
informational, or instrumental aid to a person by other 
people who are a part of that person’s social network is 
what is meant by the term “social support.“ Freshly grad-
uated nurses who had social support reported higher lev-
els of nursing competence and job satisfaction [18, 50]. 
According to the findings of the study, recently graduated 
nurses who received social support from their coworkers 
exhibited higher levels of nursing competence as well as 
greater levels of job satisfaction than those newly gradu-
ated nurses who did not receive social support.

The eighth hypothesis (H8) was supported with the 
impact of social support having a significant and posi-
tive impact on job satisfaction. It has been discovered 
that having a strong social support network has a large 
and favorable impact on the level of job satisfaction expe-
rienced by nurses. According to the findings of a study 
[51], a favorable association between social support and 
job satisfaction was identified among nurses. According 
to the findings of the study, nurses who reported receiv-
ing social support from their coworkers reported higher 
levels of job satisfaction than those nurses who did not 
report receiving social support.

Hypotheses H9a, H9b, H9c, and H9d investigated the 
mediating impact of self-efficacy between training and 

nursing workforce competence, training and job satisfac-
tion, technology integration and nursing workforce com-
petence, and technology integration and job satisfaction. 
All hypotheses were supported. Healthcare organiza-
tions place their primary emphasis on the development 
of training programs and the integration of technology 
in a manner that improves nurses’ sense of self-efficacy 
in order to boost both their level of professional achieve-
ment and their level of job satisfaction [14]. Students in 
the nursing profession who rated themselves highly in 
this area were more inclined to put into practice the skills 
and information they had acquired in school. Nurses’ job 
satisfaction can be boosted by training programs that 
boost their sense of competence. Mobile technology can 
help nurses feel more confident in their abilities, which 
increases the quality of care provided by the nursing pro-
fession as a whole. Self-efficacy in the use of electronic 
health records was associated with increased job satisfac-
tion among nurses [52].

Hypotheses H10a, H10b, H10c, and H10d investi-
gated the mediating impact of social support on the 
relationship between training and nursing workforce 
competence, training and job satisfaction, technology 
integration and nursing workforce competence, and 
technology integration and job satisfaction. All hypoth-
eses were supported. In order to increase nurses’ level 
of expertise and overall level of job satisfaction, health-
care companies place a primary emphasis on cultivat-
ing a friendly working environment and fostering social 
support from coworkers and managers [21]. Nurses who 
had the backing of their superiors and peers throughout 
training were more likely to put what they had learned 
into practice, ultimately leading to a more capable nurs-
ing workforce. Nurses’ job happiness might be boosted 
by social support from coworkers and managers during 
training. Nurses’ ability to effectively implement clinical 
decision support systems was found to increase when 
they received social support from peers and superiors. 
This shows that a good outlook on work and increased 
job satisfaction might result from receiving social sup-
port from coworkers and superiors while using electronic 
health records.

Hypotheses H11a, H11b, H11c, and H11d investi-
gated the impact of prior experience moderating the 
relationship between training and nursing workforce 
competence, training and job satisfaction, technology 
integration and nursing workforce competence, and 
technology integration and job satisfaction. All hypoth-
eses were supported. To optimize the effects of training 
programs and the introduction of new technology on the 
competence and job satisfaction of the nursing work-
force, healthcare organizations should take into account 
nurses’ varying degrees of experience [52]. Due to their 
presumably lower levels of expertise, nurses with less 
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experience benefited more from training. Nurses with 
less experience may benefit more from training, and 
those who receive it may be more content with their 
careers. More seasoned nurses have a simpler time learn-
ing to use EHRs and other cutting-edge tools, which 
could boost the overall quality of the nursing staff [53]. In 
certain cases, nurses’ job satisfaction rises when they gain 
experience because they become more adept at using 
telehealth tools.

Implications
Self-efficacy and social support are two crucial factors 
that play a mediating role in the relationship between 
nursing education and the incorporation of new tech-
nologies, on the one hand, and the competencies of the 
nursing workforce, on the other. The effect of nursing 
training and the incorporation of technology on nursing 
workforce competencies and job satisfaction is moder-
ated, in part, by prior experience, which plays an impor-
tant role in the process. The use of technology in nursing 
education has the potential to boost the self-efficacy of 
nurses, which in turn can have a positive impact on the 
level of job satisfaction and competency they experience. 
The effectiveness of nursing training and the incorpora-
tion of technology can be significantly improved with the 
addition of social support from coworkers and superiors. 
This can ultimately lead to an increase in nursing work-
force competencies and job satisfaction. From a purely 
pragmatic standpoint, nursing organizations ought to 
put money into technological advancements that will 
improve nursing education and work on formulating 
plans for incorporating these advancements into the 
nursing workforce. The self-efficacy of nurses should be 
a primary focus of nursing education programs, along 
with the development of social support networks among 
coworkers and superiors. When developing nursing edu-
cation programs and integrating technology, it is impor-
tant to take previous experience into account. The health 
and happiness of employees should be a top priority for 
nursing organizations, and this can be accomplished by 
providing sufficient resources, support, and opportuni-
ties for training. The best way for nursing managers to 
improve their employees’ skills and overall job satisfac-
tion is to create a supportive working environment that 
promotes teamwork and open communication among 
nursing staff members. It is possible for nursing organiza-
tions to improve the efficacy of their training programs 
and encourage a nursing workforce that is both more sat-
isfied and more competent by taking into consideration 
the theoretical and practical implications discussed here.

Limitations and future directions
Some limitations exist for the current study. In the 
first place, the research was only conducted in a single 

geographical area, which makes it difficult to extrapolate 
the findings to other countries or regions. The second 
limitation of the study was that it uses a cross-sectional 
methodology, which means that it is not possible to 
determine whether or not there is a cause-and-effect 
relationship between the different variables that were 
investigated. Self-reported measures of job satisfaction 
and competencies may also be subject to bias or social 
desirability effects, both of which have the potential 
to affect the accuracy of the results. Last, but not least, 
the research did not take into account any of the other 
potential moderating variables, such as age, gender, or 
educational background, all of which have the potential 
to affect the success of nursing training and technology 
integration.

To address these limitations, future research could use 
longitudinal designs to investigate the causal relation-
ships between nursing training, technology integration, 
self-efficacy, social support, competencies, and job sat-
isfaction. Furthermore, future research could look into 
the role of other potential mediators in the relationship 
between nursing training, technology integration, com-
petencies, and job satisfaction, such as motivation, job 
demands, and work-life balance. Comparative research 
across regions or countries could also aid in identifying 
cultural, social, and organizational factors that influence 
the effectiveness of nursing education and technology 
integration. Furthermore, research could concentrate 
on developing and evaluating training interventions that 
promote self-efficacy and social support among nurses 
in order to improve their competencies and job satisfac-
tion. Finally, research into the impact of technology inte-
gration on nursing training, workforce competencies, 
and job satisfaction is still in its early stages, and future 
studies could look into the long-term effects of technol-
ogy integration on the nursing workforce. Researchers 
can improve our understanding of the impact of nursing 
training and technology integration on nursing work-
force competencies and job satisfaction by addressing 
these limitations and pursuing these future directions.

Conclusion
The current study emphasizes the significance of nurs-
ing education and technological integration in improv-
ing nursing workforce competencies and job satisfaction. 
Self-efficacy and social support were discovered to be 
important mediators of this relationship, with prior expe-
rience serving as a critical moderator. The incorpora-
tion of technology into nursing education can increase 
nurses’ self-efficacy, leading to increased job satisfaction 
and competencies. Social support from colleagues and 
superiors can significantly improve the effectiveness of 
nursing training and technology integration, promoting 
nursing workforce competencies and job satisfaction. 
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Practical implications include investing in technology 
and developing strategies for its integration into the nurs-
ing workforce, prioritizing the well-being and job satis-
faction of nursing staff, and fostering a supportive work 
environment. The study’s limitations include its cross-
sectional design, self-reported measures, and regional 
focus. Future research could use longitudinal designs, 
investigate additional potential mediators and modera-
tors, and investigate the long-term effects of technology 
integration on the nursing workforce. Overall, the cur-
rent study emphasizes the significance of nursing educa-
tion and technology integration in fostering a competent 
and satisfied nursing workforce.
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